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Abstrad
Public Goods and Private Interests: The Role of Voluntary Green Power Demandin
Achieving Environmental Improvements
by
Ryan Hayes Wiser
Doctor of Philosophy in Energy and Resources
University of California, Berkeley

Profesoor Richard Norgaard, Chair

This dissertation explores the role of consumer purchasing behavior in providing
puldic, environmental goods. It does © by empiricdly evaluating one market —
voluntary demand for renewable energy. The dissertation addresss the following five
research questions. (1) What does ealy experience with green paover marketing tell us
abou the prospeds for this market to deliver environmental benefits? (2) What product
design and marketing approadhes might be used to increase voluntary demand? (3) What
motivates nonresidential customers to vduntarily purchase green pover? (4) What role
might pulic pdicy play in the aeation d the green power market? (5) What preferences
doindividuals had onthe most appropriate forms of suppat for renewable energy?

By helping to answer these questions, this dissertation seeks to better understand
the gap between widespreal pasitive dtitudes for the environment and an often-anemic
resporse to green product offerings. It contributes to na only the public goods and
environmental marketing literatures, bu also to contingent valuation methoddogy and to

an emerging literature on the motivations of firms to contribute to environmental causes.



The analysis performed is diverse, and includes. a literature review, a mail survey of
green pover marketers, a mail survey of nonresidential green power customers, and
contingent valuation and opinion surveys of U.S. residents. Detall ed statisticd analysisis
performed onthe data olleded from the residential and nonresidential surveys.

The analysis reveds that customer participation in green pover programs to date
has been weak. The passibili ty that the traditional econamic concept of “freeriding” may
explain this low resporse is raised, and the dissertation identifies a number of marketing
approadhes that might be used to partially combat this problem. Analysis of survey data
shows that nonresidential green power purchases have been motivated principaly by
atruistic concerns; this finding differs substantially from the extant literature on firm
motivations to pursue environmental initiatives. Meanwhile, a mail survey of marketers
il ustrates the importance of pdicy in stimulating the green power market. Finaly,
resporses to contingent valuation and opnion surveys show that U.S. residents prefer
coll edive payments for renewable energy over voluntary programs.

Overdl, this analysis presents a more nuanced understanding o the “green”
market than traditionally offered by neoclassicd emnamics and environmental
marketing. Some evidence of free riding is found, b this work also identifies other
barriers to the development of the green market. The study concludes that green power
marketing may increase renewables updy, bu that traditional pulic pdicy suppats

shoud na be &andored in the hope that customer-driven markets will t ake up the slad.

Professor Richard Norgaard, Chair Date
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Chapter 1

| ntr oduction

1.1 Research Objedives

People ae continually bombarded with environmental messages. purchase this
“green” product; buy recycled paper and aganic food invest in socialy resporsible
companies; recycle your newspaper and astics, conserve energy; capod and use mass
transit. Businesses are dso beginning to hea these ewironmental pleas, and
governments are increasingly relying on voluntary agreements, eolabeling, and
information pdicy to encourage industry to lesen its environmental footprint (Segerson
andMicdi 1998.

These eavironmental pleas and vduntary programs reflect, in part, an increased
emphasis on the power of individuals and businesses to vduntarily ater buying patterns,
behaviors, habits, and manufaduring processes to promote environmental improvements.
They aso reflect a belief by some that government regulations, mandates, and incentives
may not be sufficient to med the pulic’ sdesire for a deaner environment.

But how successful can such vduntary adions and product purchases really bein
providing what is essentially a puldic, or colledive good in environmental improvement?

This dissertation examines one market, the customer-driven market for green power

! There ae over adozen U.S. Environmental Protedion Agency (EPA) programs that are based on
voluntary agreements, ealabeling, awards, or information policy. The EPA’s Energy Star and 3350
programs are but two examples of these programs. The Energy Star program certifies energy efficient
equipment and buil dings, while the 33/50 program encourages voluntary reductions in toxic emissions
through information and reporting requirements.

1



among househaolds and businesss, to better understand the role of voluntary consumer
adions and product purchases in providing pulic, environmental goods.

Certain eledricity customers in the United States have had the oppatunity to
voluntarily purchase, and typically pay a premium for, green power since 1993. Green
power is defined here as electricity that contains a substantial amourt of renewable
eledricity: solar, wind, geothermal, biomass and hydropower. As with aher green
product markets and vduntary environmental programs before it, substantial debate has
centered on the potential role and impads of this market relative to more traditional
forms of colledive, public pdicy suppat for renewable electricity. Some have heralded
the green power market as offering a substantial new oppatunity to bring renewable
energy into the mainstream (Nakarado 1996 and perhaps to even replace the neal for
puldic pdlicy incentives for renewable generation (Bohi and Montgomery 1997). Others
remain skepticd, concerned that voluntary demand shoud na be wmurted onto provide
puldic benefits (Rader and Norgaard 1996, that marketers have an incentive to
“greenwash” their product offerings (Rader 1998), and that pulic pdlicy efforts to
suppat renewable energy shoud take strong precedence over voluntary purchases.

The central question posed by this dissertation is whether, to what extent, and
under what condtions voluntary demand for green powver among househods and
businesses can contribute to the provision d public environmental goods. Rather than
seeking drect answers to the philosophicdly tinged question d the “appropriate role” of
such voluntary consumer adion, havever, this dissertation hes a more modest aim. In

particular, using a somewhat ededic mix of approaces, | seek answers to the foll owing



(more) specific research questions, ead of which is addressed in a separate dhapter of

this dissertation:

1)

2)

3)

4)

5)

What does ealy experience with green power marketing tell us about the
prospeds for this market to deliver pulic, environmental benefits?

Using pubic goods theory as a guide, what product design and marketing
approadhes might be used to increase voluntary demand for renewable dectricity?
What motivates nonresidential (business gowernmental, and na-profit)
customersto vduntarily purchase and pay apremium for green pover?

What role might pubdic pdlicy play in the aedion d a green power market, and
what spedfic pdicies would do the most to stimulate voluntary customer
demand?

What preferences do individuas hdd on the different ways of supporting
renewable energy, and where does voluntary green powver demand fit in this

preference order?

In addition to a review of relevant literatures and secondary data sources, the

primary data for this dissertation come from a series of mail surveys. (1) a small sample

survey of green power marketers to explore palicy preferences; (2) a survey of business

governmental, and ron-profit organizations arealy purchasing geen powver to

understand puchase motivations;, and (3) national contingent valuation and opnion

surveys of U.S. howsehadlds to explore preferences for how to suppat renewable energy.

A variety of statisticd procedures are used to analyze the data @lleaed.

3



Before describing the results of my analysis, Sedion 1.2 & this introductory
chapter briefly reviews relevant literature on the @ntribution o voluntary adions to the
provision d environmental goods. Sedion 1.3introduces the green power case in more
detail and offers justification for its ®ledion as the primary research case for this
dissertation. Sedion 1.4 dscribes the research approach and methods used to address

eah o thereseach questions listed abowve, and ouli nes the remainder of the dissertation.

1.2 Summary Literature Review and Contributions

1.2.1 Public Goods Theory and the Limits of Volunteerism

Traditional neoclassca econamic theory largely dismisses the role of individuals
or busineses in making sizable un-coerced commitments to environmental
improvements. For a public goodto be provided at an econamically efficient level, the
sum of all individual marginal valuations of the good (e.g., the marginal socia benefit)
shoud equal its marginal cost. But, while individuals might value puldic goods and be
willi ng to pay for them coll edivdy, the theory of publlic goods — as formalized by Olson
(1969 and Samuelson (19542 — shows that it is frequently not in one's individual
interest to voluntarily provide puldic goods, such as environmental improvements, whose
benefits canna be catured solely by those who contribute and that are instead avail able
for al to enjoy. In such circumstances, individuals (who are asumed to maximize their
own well being) have strong incentives to na contribute towards pulic goods, and to

instead take a “free ride” and enjoy the benefits of the pulic good provided by others

2 Though formali zed by Olson and Samuelson, it should be noted that ealier work by Aristotle, Smith,
Mill, Sax, Lindahl and others reaognized the basic problem of coll edive adion.
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while aroiding payment. Whil e some individuals may still voluntarily contribute towards
pubic goods,® additional levels of pulic goods provision (even where the mlledive
benefits outweigh the sts) will go unprovided. A “pareto ogima” level of puldic
goods provision is therefore typicdly deemed impaossble through such decentralized
fundng mechanisms, and government action to ensure the ollective provision d pubic
goods is often warranted.

Combine this with the limited cognitive adilities of humans to understand the
environmental implications of their behaviors (Menell 1995,Beales et a. 1981 and the
posshility of “greenwashing” (Roper Starch Worldwide 1996, Carlson et a. 1995
Polonsky 1995, Kangun et al. 1991, Fierdman 199), and the potential for voluntary
consumer action to deliver sizable environmental benefits (including through the
purchase of green pover) would appear blegk. Because of these limitations, and becaise
it is often in the colledive interest to suppat some degree of environmental gains, the
puldic goods theory has provided a traditional rationale for government intervention in
markets to ensure ahedthy environment. Only through government intervention a other
socia institutions, it is commonly thought, can the market failure be overcome and a

socially desirable anourt of puldic goods be provided.

1.2.2 TheLimitsof Public Goods Theory
Despite econamic theory, however, pradical experience shows that the voluntary

provision d environmental goods does in fad occur, at least to some degree Milli ons of

3 Contributions may come from those for whom the public benefits have such asignificant value that the
incremental value of public goods provision to the individual outweigh the individual’ s cost to contribute.
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American howsehdds recgycle their newspapers, plastics, and cans on a weekly basis
(Ackerman 1997. Thirteen percent of professonaly managed financial investments are
screened based on social criteria (www.socidinvest.org). A growing number of
househodds opt to puchase @nsumer products that are labeled as “green” or
“environmentally friendy,” even when sold at a premium (Ottman 1998, Hall et al.
1989. In 1996, 8% of all consumer products introduced were paositioned as green
(Green Business Letter 1997, and surveys revea that a large number of individuas
either reward o intend to reward firms that address environmental concerns in their
business and marketing pradices (Roper Organization 1992,Vandermerwe and Oliff
1990,0ttman 1998,Speea 1997).

Moreover, governments the world over have begun to rely on vduntary poll ution
prevention programs to encourage environmental improvements in industry, and a
number of large businesses have been adive participants in these programs, including
those run by the U.S. EPA (Videras and Alberini 2000. A praditioner-oriented literature
on environmental marketing, which emphasizes the patential size and profitabili ty of the
green consumer market, has even developed to help firms and ahers understand how to
take advantage of this market (see Ottman 1998,Wasik 1996 and Menon and Menon
1997for overviews of this literature). More broadly, locd sports venues, churches, parks
and aher fadliti es and programs that are partially funded through vduntary payments are
just a few examples that seem to contravene the hypothesis that decentralized and
voluntary provision d pulic goodsisimpossble.

While the environmenta benefits of these voluntary adions are arguably naot yet

significant relative to the power of government regulation, and some harbor significant

6



doulis abou the patential for such vduntary environmental adions (Eden 1996,Purcdl
and Keil 1990), these adions do have some impact. This, in turn, has gpawned increased
acalemic atention as researchers have sought some explanation for why certain
individuals® and firms® voluntarily contribute to such causes despite goparent ecnamic
incentives to the cntrary.

More generally, the pervasiveness of the free-rider problem has been questioned
on acalemic grounds, and the degree and condtions under which individuals adually do
voluntarily contribute to public goods has become the subjed of a great ded of
theoreticd, experimental, and field reseach in econamics, pditicd science, sociology,
and psychology.® As described in more detail in Chapter 3, this work has used game
theory, experimental economics, and field reseach to critique the formal version d the
puldic goods theory (Davis and Holt 1993, Ostrom 1990, Ostrom 1998. Other studies
have dso dredly questioned the behavioral assumptions underlying the traditional public
goods theory, and have attempted to account for empiricd and experimenta evidence of
voluntary contributions to public goods by developing new models of puldic goods
provision. These include models based on (1) multiple preference orderings (Margolis
1982, (2) aswurance games and redprocity (Sugden 1984, and (3) impure dtruism in
which public goods provision dfers both pubic and private benefits (Andreoni 199Q
Cornes and Sander 199). While most would na seriously contend that voluntary adion

can fully and “optimally” provide puHlic, colledive goods, and most rewmgnize the

* SeeGranzin and Olson (1991) and Schwepker and Cornwell (1991) for reviews of this literature.

® See for example, Arora and Cason (1996, Arora and Gangopadhyay (1995, Welch, Mazur and
Bretschneider (2000, and Henriques and Sadorsky (1996.

® Two colledions of essays encompassing the range of perspedives in this general debate ae Friedman
(1996) and Hogarth and Reder (1986).



continued need for government intervention in environmental matters, nar would many of
these acaemics immediately dismiss the paossble influence of voluntary individual

adionin providing certain environmental benefits.

1.2.3 Research Contributions

Whether one is or is not a strong believer in the aility of voluntary action to
hasten environmental improvements, however, it has beaome increasingly clea that there
is often a wide disconred between the stated environmental preferences (and even
purchase intentions) of consumers and their adions (Smith and Haugtvedt 1995, Richie
and McDougall 1985 Rose et al. 1997, Kempton 1993. Based on dita from 1996, for
example, 50% of adultsin the U.S. are concerned abou the level of pesticide residue on
food poducts, while only 18% say they look for foodthat is pesticide free and just 2% of
overal produce sales are organic (Hartman Group 1996. It is dso true that some
“green” products and behaviors fare much better than ahers, though littl e research has
been dore to explore the determinants of the “success or “falure” of different green
product markets (Kempton 1993. Whether and to what extent free riding affects
customer resporse to green product offerings, relative to ather fadors, isaso urclea.

In addressng the research questions identified in Sedion 1.1and focusing onthe
green pover case, this dissertation seeks to better understand the reasons for the gap
between environmental attitudes and behaviors, as will become dea later in the
dissertation, the eonomic concept of free riding is just one of several possble
explanations for the gap. In so doing, this dissertation bulds uponand contributes not

only to the puldic goods and environmental marketing literatures, bu aso to literatures

8



that address the role of government intervention in markets and the motivations of
individuals and firms to voluntarily contribute to environmental goods. It is hoped that
this reseach will result in a more nuanced understanding of the “green” market than that
typicdly offered by ether the neoclasscd econamic or environmental marketing
literatures. Further, through the @ntingent valuation study reported in Chapter 6, this
research adds to the literature on stated preferences and environmental vauation. Finally,
with pdicymakers gruggling to decide how to support renewable energy in the future, by
examining one propasal — the green pover market — the research findings presented here

have timely pdlicy implications.

1.3 The Green Power Case

To provide some ontext for my later anaysis, here | introduce renewable
eledricity, historic approadies used to promote renewable generation, and the green
power case. | also ofer justificaion for my seledion d green pover as a central

research topic.

1.3.1 What isRenewable Electricity?

Renewable energy sources are typicdly defined to include wind, solar, biomass
geothermal, and hydropower. Text Box 1-1 provides further detail on the nature of these
energy sources. To summarize, renewable energy represents a diverse array of fuels and
conversion tedhndogies, whose ammon characteristic is that the fuel is replenished over

arelatively short time horizon. Because of this charaderistic, renewable energy resources



Text Box 1-1. Renewable Energy Tednology Summary

For amorein depth review of renewable energy tedhnol ogies and econamics than that given
below, seeDOE and EPRI (1997), OTA (1995), Johanson et a. (1998), WEC (1994),
Williams and Bateman (1995), SERI (1990, and Gipe (1991).

Solar: There are two basic ways to convert direct solar energy into electricity: solar thermal
power plants and photovoltaics (PV). Photovoltaics convert sunlight directly into electricity
via solid-state dedronics and semiconductors. PV techndogy has improved significantly
and costs have declined, but PV systems dill are quite aostly, often 20t/kWh or more. While
the other renewable resources often serve the bulk power market, absent subsidies, PV
systems are typicdly only econamic in off-grid or other niche applications. Solar thermal
electric plants use various types of mirrors (central receiver, parabolic trough, and parabadlic
dish) to concentrate sunlight on areceiver that holds a hea transfer fluid. That fluid can then
be used to generate electricity. New solar thermal plants may have wsts aslow as 7-8¢/kWh.

Biomass To generate dedricity, biomasscan be afired with coal, separately burned in
steam plants, or gasified to pawer gas turbines, fuel cdls, or internal combustion engines.
Biomassresidues are often burned by the forest products and agricultural industriesin
traditional steam turbines to generate processsteam and electricity. By far, this represents the
largest comporent of biomassel ectricity use. Anather significant source of biomass
generated el ectricity comes from recovered methane from landfills. Over the longer term, it
is posgblethat dedicaed bioenergy crops and gasification technol ogies will be used, bu
these tedhnologies are not yet cost competitive. The more traditional forms of biomass
electricity generally cost between 5¢/kwWh and 8¢/kwWh.

Wind: Wind turbines extract the kinetic energy of the windto generate el ectricity, and wind
power is one of the more econamic renewable resources. In certain areas of the United
States, wind paver today represents one of the least-cost e ectricity generation sources, with
costs as low as 3 centskWh. Modern wind turbine techndogy is relatively mature, with high
avail abilities, though capadty factors average 30-40% given the intermittent nature of the
wind resource

Geothermal: Geothermal power plants extract heat from the eath (remaining from the
original formation of the earth or generated from the decay of radioactive isotopes).
Hydrothermal fluids provide the only commercia resource, and generation technologies
range from direct stean to binary systems. Geothermal development is geographicdly
constrained to certain areas with high-quality hydrothermal resources. The cost of
geothermal electricity in goodsites ranges from approximately 4¢/kWh to 7¢/kwWh.

Hydropower: Hydropower isthe most common renewable resource, and extrads the energy
flowing in water to turn aturbine and generate dectricity. Though certainly renewable,
hydropower is often treated separately from the other renewable technol ogies because: (1) it
isamature technology andistypicdly cost competitive with ather forms of generation; and
(2) the evironmental footprint of a hydropower facility is frequently larger than that of other
renewabl e resources.

arevirtualy inexhaustible over time. Contrast this with fossl fuels, which are essentially
10



stock-limited resources that are replenished only over longtime scaes.

1.3.2 Marketsfor Renewable Energy

Of the renewable energy sources, only hydropower is used on alarge scdein the
United States, representing 8.6% of total net electricity generation in the nation. Other
forms of renewable dedricity contribute just 2.1%. Of this 2.1%, approximately 72.2%
comes from biomass 211% from geothermal, 56% from wind, and 1.26 from solar. Table
1-1 summarizes these data. Because hydropower is a mature energy technology with low
costs and with its own negative environmental impads, this paper focuses largely on the
non-hydro renewable energy techndogies: solar, wind, geothermal, and homass

During the 198G and early 199G, much dof the non-hydropower renewable energy
development in the Unites States, and in the world, occurred in California. In recent yeas,
however, incressed development has occurred in ather regions of the United States (e.g.,
Texas, the Midwest and the Northwest) and in Europe. Due to its relatively low cost among
the renewable technologies, the wind paver industry has experienced particularly significant

growth recently, with an average aanual growth rate of 32% since 1995.

Table 1-1. Eledricity Production Fuel Mix in the United States, 1999

Generation Resour ce Per cent of Mix
Coa and Ol 53 percent
Nuclea 20 percent
Natural Gas 16 percent
Hydroeledricity 9 percent
Other Renewable Energy 2 percent
biomass 1.5 mercent
geothermal 0.4 Ercent
wind 0.1 mercent
solar 0.02 @rcent

Souce: http://www.eia.dce.gov/cneaf/e ectricity/epav2/epav2t1.ixt
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1.3.3 The Benefits of Renewable Energy

Eledricity production from utilities acounts for 26% of our nation's nitrogen
oxide amisgons, 64% of sulfur dioxide, 33% of mercury, and 36% of anthropogenic
greenhowse gas emissons (EPA 1997a, 1997h 1999. These amissons exacebate
asthma and respiratory disease, regional haze and smog, add rain related damages, and
global climate dange. Eledricity production, transmisson, and dstribution also
negatively affed our water, land, and wildlife, and can raise levels of harmful radiation.
The magority of these impads come from fossil and niclear plants; many of the
renewable energy sources emit little if any pdlutants and their impads on the
environment are generally much smaller and more localized than those of fossl and
nuclea fadlities. The pubic benefits provided by renewable dedricity supdy are
therefore primarily environmental ones (see, e.g., Hohmeyer 1998, Ottinger et a. 199Q
Serchuk 2000, though the advantages of energy independence reduced price volatili ty
(Hoff and Herig 199), and increased econamic development and employment (Clemmer
2001 are dso frequently mentioned (Nogee & al. 1999.

One note on the pulic environmental benefits offered by renewable dedricity is
in order. All forms of electricity production create environmental insults. The advantages
that cetain renewable eedricity projeds provide is by offsetting the use of more
palluting forms of eledricity production. Therefore, it is nat that renewable dedricity
diredly provides pubic, environmental improvements. On the @ntrary, it is by backing

down ather generation sources that these benefits are delivered.’

"Whileit should be dea that renewable dedricity generation can supply public environmental benefits by
offsetting more poll uting forms of production, | should acknowledge that green power marketing may or

12



1.3.4 Historic Forms of Support

Other than hydropower, most forms of renewable dedricity supdy have
historicaly had higher costs than traditional fossil supgies. While ast reductions over
the last 20 years have been substantial, and today some forms of renewable generation
can complete on par with fossl generation, many renewable dedricity applications
remain higher cost than their aternatives® In addition, significant institutional barriers
continue to thwart the increased use of renewable energy (Jackson 1992 NRRI 1994,Hamrin
and Rader 1993,Alderfer et al. 2000,Nogee ¢ a. 1999).

Consequently, pulic policy incentives and mandates have largely driven the
renewable dedricity market since the 197G in bah the United States and abroad
(Kozloff and Dower 1993, OTA 19%, Hamrin and Rader 1993. These pdlicies have
included tax incentives, cash payments, renewables st-asides, standardized contrads, low-
interest loans, and environmental adders (Rader and Wiser 1999, Rahm 1993, Larson and
Rogers 2000. While these pdlicies have not all performed as well as expected (Lotker 1991,
Wiser and Pickle 1998 Cox et al. 1991, Mitchell 1995 and their influence has ebbed and
flowed with the pdlitical tides, these mllective dforts to suppat renewable energy have been
critical for the development of the renewable industries. It was a cnsequence of these

incentives that many of the modern renewable energy industries were born in California

may not itself provide asignificant level of public goods, apoint to which | return in Chapter 2. In
particular, if green power providers dedde to market products that claim but do not deliver incremental
environmental improvement, few benefits will be atieved from green power demand.

8 Modern wind power plants can cost 3-6 cents’kWh, biomass5-8 cents’kWh, geothermal 4-7 cents’kWh,
and solar 20-50 centskWh. New natural gas fired power plants can cost aslittle & 3 cents’kWh,
depending on fuel costs.

13



during the 198Gs. It must be noted, however, that despite these historic forms of suppat, the
overall contribution of renewables aupdy to damestic dectricity production remains low.

As eledricity restructuring took hdd in the mid to late 1990s, renewable energy
development initially slowed in the United States as uncertainty enveloped the dedricity
market and as concerns arose that renewable energy would fare poaly in these mmpetitive
markets (Rosen et al. 1995, Hamrin et al. 194, Wiser et a. 1998. As a mnsequence of
restructuring, however, a large number of individual states have renewed and increased their
commitment to renewable energy resources through renewables portfolio standard (RPS and
system benefits charge (SBC) padlicies (Wiser et al. 2000. The RPSrequires retail electricity
supdiers to meet a cetain percentage of their electricity demand with eligible renewable
energy sources (Rader and Norgaad 1996,Rader and Hempling 2001, Wiser and Langniss
2007). The SBC represents a nonbypassable darge on all eledricity bill s to colled funds
for, among other things, renewable energy (Bolinger et a. 200). It isin part aresult of this
re-invigorated state commitment that renewable energy development, and especially wind

development, increased dramaticdly beginning in 2000.

1.3.5 Customer Choice and Green Power

Though public poicy measures have driven the renewable energy market
historicdly, the @ncept of using voluntary customer demand to suppat renewable
energy has received an increasing amournt of academic and pdicy attention since the mid
199Gs. At least some of this interest derives from market research that shows that a
significant percentage of households gate that they are willi ng to pay more for renewable
energy. Green power marketing targets this apparent demand to puchase, and even pay a

premium for, renewable eledricity. Though most (perhaps al) suppaters of renewable
14



energy do nd believe that voluntary green pover markets can substitute for strong pubic
pdlicy, there is a range of opinion onthe scope of the role that green powver demand
might play relative to more traditional forms of policy suppart.

Until recently, the U.S. eledric industry was treated as a natural monopdy and
was regulated as such (Kahn 1971,Joskow and Schmalensee 1983, Berg and Tschirart
1995. Regulated electric utilities have historicaly been charged with providing a
commodity product to their ratepayers at least cost and with high reliability. While some
product and service differentiation existed, it has typicdly been limited (Hirsh 1989. As
described in more detall in Chapter 2, however, in 1993the first utiliti es began to offer
green pricing programs.® Under these programs, regulated uiliti es offer their ratepayers
the aility to pay a smal premium to suppat the supdy of renewable dectricity
(Moskovitz 1993. As of late-2001, 80 tilities aaoss the United States, serving
approximately 20% of the American popuation, dfered such programs.

Meawhile, a number of states have restructured their eledricity industries in the
hope of spurring competition and dfering customers a range of new products and
services. Under restructuring, electricity customers are, for the first time, given the
oppatunity to puchase their eledricity from a number of competing suppliers. Though
the fate of thistype of eledricity reform remainsin doult given the 20002001 eledricity
crisis in California, where cmpetition has been allowed a new breed of eedricity
supdier — the green paver marketer — has entered the market to offer renewable energy

to end-use aistomers, typicdly at a premium. Unlike the utility green pricing programs

® Even before this time, customer-sited renewable generation was avail able to end-use aistomers. Though
this market (primarily one that involves photovoltaics) is part of the broader green power market, this
disertation does not cover customer-sited generation. Instead, | emphasize green power offerings based on
utili ty-scade renewable energy plants located remotely from the aistomer.
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described above, under restructuring customers may have arange of green pover options

from which to choaose.

1.3.6 TheWillingnessto Pay “Gap”

Attitudinal surveys typicdly overestimate adua market resporse and, for a
variety of reasons, should nd be taken as a true indicaion d demand on either a
colledive or individua basis (Rose et al. 1997). Nonetheless as alrealy reported, market
research shows that substantial numbers of U.S. househaolds gate they are willi ng to pay a
bit more for renewable energy (Farhar 1994, Farhar 199). Figure 1-1 aggregates the
results of a number of these studies to construct a “willi ngnessto pay curve” showing the
percent of residential customers that indicate awillingnessto pay for renewable energy at
different premium payment levels. As shown, an average of 70% of respondents indicae
awilli ngnessto pay a $5 monthly premium, dropping to 20% at a $15monthly premium.

This market research data suggests a paentially large green power market, bu
opinion surveys that pose hypathetica payment questions frequently overestimate
resporse to adua product offers. To better estimate adual resporse to a product offer,
market simulations or field studies are frequently employed. In these studies, individuals
are presented with ared oppatunity to puchase green power over the phore or via the
mail. Four pulicly available studies of this type have been performed, ead of which
focuses on residential customer demand for green power. These studies generdly
demonstrate that a small er percentage of residential customers — from as low as 5% to as
high as nearly 50% — adually purchase green power when confronted with ared offer in

aresearch setting (seeText Box 1-2 for summaries).
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Figure 1-1. Aggregated Willi ngnessto Pay for Renewable Energy

Actua marketing efforts to date have adieved even lower penetrations. As
reported in Chapter 2, among the 40% of the U.S. popuation that has accessto ore or
more green pover products, as of mid 2001lessthan 1% had puchased green power.

Thus, despite the high expedations raised by market reseach and even market
simulations, the redity of both regulated and restructured markets is that green power
market penetration is gill low. Also evident, however, is that the arrent 1% market

penetration is not an upper boundfor househald participation rates. Instead, field studies
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Text Box 1-2. Summary of Green Power Market Simulations

Niagara Mohawk

Cornell University reseachers condicted a telephane survey of arandom sample of Buffalo-
arearesidential customers of Niagara Mohawk Power Company. Niagara Mohawks' adual
green power contribution program was described to these customers, and they were asked if
they would like to enroll in the program at a st of $6 per month. Of thase that completed the
telephane survey, 20% agreed to sign up.If thase who dd not complete the survey are
asamed to be negative resporses, the participation rate would fall to 16% (Poe et a. 1997,
Roseet al. 199).

Public Service Company of Colorado

A market simulation study asked Public Service Company of Colorado customers who
indicated awillingnessto contribute to a voluntary renewable fund if they would like to
receive aprogram registration card. 75% requested a program registration card, but only 10%
acually returned the signed form indicating a true willingnessto pay the cost of the program
(Byrneset d. 19%).

Wisconsin Public Service

Nealy 9% of Wisconsin Public Service Company customers who were mntacted by both
telephane and then by mail adually registered to perticipate in the utility’ s green power
program, whil e 4.7% of those that were mntacted only by mail registered for the program
(Byrneset a. 199).

Madison Gas& Electric

A large sample of Madison Gas & Electric customers was the subject of amailed field test
involving the sale of wind pawer. Perhaps the most sophisticated of the field teststo date, and
also the one that best approximates the types of products most typically offered by green
power purveyors, this study contains telling results. Of thase respording to the survey (the
response rate averaged approximately 55%), 47% agreed to pay a $2 monthly cost, 35% a $4
monthly cost, 23% an $8 monthly cost, and 8% a $24 monthly cost (note that the survey
involved four different samples— orefor each premium amourt — and therefore the
percentages do ot add to 100%). These responses to an adual offer compare to responses to
ahypothetical offer of 61% for a $2 monthly cost, 58% for a $4 monthly cost, 50% for an $8
monthly cost, and 31% for a $24 monthly cost (Champ and Bishop 1998).

and market simulations $1ow that customer participation rates as high as 20% may be
possble. And yet, even at this level, a substantial gap clearly remains between what
individuals sy they are willing to pay for renewable energy and what their behavior

adually shows.
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1.3.7 Why Pick Green Power asthe Case

Though the contributions of individuals and communities to the maintenance of

common pod resources has recaved considerable acaemic dtention, far lessacalemic

focus has been placed on the possble wntributions of green product demand to the

provision d pubic, environmental goods. Green pover offers an interesting case of the

broader green products market for a variety of reasons.

First, unike some green products or behaviors where it is difficult to separate
private and public interests (e.g., use of masstransit or the purchase of organic
foods), renewable energy offers szable pulic environmental benefits by
offsetting conventional power production; at the same time, the purchase of
renewable dedricity offers few private rewards diredly to the purchaser (e.g.,
direa hedth benefits, time savings, etc.). Though an inability to offer private
rewards may complicae green power sales, it does allow a cleaner evaluation o
the spedfic role of voluntary programs in delivering pulic, environmenta

benefits than cases that involve blended private and puldic motivations.

Seoond, kecause the green pover market is relatively young, | have been able to
research it first hand sinceits inception in 1993,giving me aperspedive on this
market that would na be possble for more mature green product industries. Of
course, this benefit seconds as a disadvantage: too littl e experience eists with
green powver demand to make broad and robust conclusions on the long-term fate

of the market. This is one reason that | emphasize anumber of conceptually
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distinct and manageéable research topics as opposed to dredly answering the
broader and largely unanswerable question d the predse role that green power
marketing (and green product marketing more broadly) can play in the provision

of environmental goods.

Third, the green pover market is relatively discrete, defined, and bounced,
allowing an ease of analysis that would na be possble for broader markets, such
as the market for green products generally. In addition, it shoud also be noted
that, while the environmental marketing literature has dealt with green product
markets in broad terms, there have been few detaled academic studies of

individual markets.

Fourth, though advocates of renewable energy are not particularly interested in
abstrad academic theories of pulic goods, the energy podicy community is
struggling with how to suppart renewable energy in the future and the role that the
green power market should play in providing that suppat. This gives the green
power case adegree of policy relevance nat likely to be achieved by many other
possble caes. Related, becaise the literature on green pover markets is a
limited ore that is dominated by gray literature, seledion d this case patentially
allows me to make asignificant incremental contribution to the development and

understanding of this market.
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1.4 Research Approach and M ethods

1.4.1 Basic Approach

As noted earlier, using green power as a case study, the principal goa of this
dissertation is to gain further understanding of whether, to what extent, and uncer what
condtions voluntary, customer-driven markets for green products can contribute to the
provison d pulic environmental goods, and to better understand the reasons for the
disconred between the stated environmental preferences of consumers and their
environmental behaviors. | do this through a number of conceptually distinct studies,
represented by chapters in this dissertation, each of which tackles one of the research
guestions identified in Sedion 1.1. Aswill be dea from the discusson below, much o
this work uses survey research and seeks to better integrate the eonamics and

environmental marketing literatures.

1.4.2 Research Overview by Chapter
Chapter 2: Analyzing Early Experiencewith Green Power Marketsin the United States
| begin in Chapter 2 by criticdly reviewing and analyzing ealy experience with
green pover marketing in the United States. My analysis covers both regulated green
pricing programs and competitive offers in restructured markets. Aggregated data on
program development, product offerings, customer resporse, and the impad of green
power sales on renewable energy suppy are presented. My purpaose in this chapter is to
bath provide further background information onthe green pawver case, and to explore
what early experience with green ponver marketing can tell us abou the prospeds for this
market to deliver pulic, environmenta benefits. | find that, while aniche market for
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green pover certainly exists, customer participation haes been relatively modest to date,
and | demonstrate that a significant gap exists between the stated willi ngnessto pay for
renewable energy by residential househdlds and adual contributions to spedfic green

power programs.

Chapter 3: FreeRiding: Understanding and Narrowing the “ Gap”

Motivated in part by this gap between stated willingnessto pay for renewable
energy and adual participation in green power programs, Chapter 3 raises the passhbili ty
that the traditional econamic concept of “free riding” may help explain the gap. In
addition to introducing the socia sciences literature on public goods and colledive
adion, this chapter uses this literature to identify ways that green power purveyors might
improve austomer response to their green pawer offerings and help close the “gap” in
light of customers incentives to free ride. Spedficdly, what marketing and
communicaions approaches might be used to increase voluntary demand for renewable
eledricity? To date, the environmental marketing literature has largely been praditioner
oriented and, with some exceptions, has not attempted to develop lroader theoreticd
constructs. This chapter represents one of the first attempts to apply a broader pre-
existing theory, that of pudic goods and colledive adion, to the barriers faced by
environmental marketers in selli ng their wares (for previous related efforts, seeRothchild
1979,Bloom and Novelli 1981,and Weiner and Doescher 1991). Because this chapter is
largely a “think piece,” whose conclusions are exploratory and remain largely untested, it

may offer fertile groundfor further research in the future.
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Chapter 4: Understanding Non-Residential Motivations to Purchase Green Power

The use of voluntary programs to encourage pollution reduction among industry
has beaome increasingly popuar in the U.S. and Europe. Related, though most attention
has been placed on residential demand for green powver (and geen products more
generdly), approximately 25% of al green power salesto date have cwme from business
governmental, and ron-profit organizations. Why would such “ealy adoper”
organizations — presumably driven by econamic considerations — voluntarily chocse to
pay a premium for green power and thereby provide environmental improvements that
benefit everyone? This chapter, relying onthe first large-sample survey of nonresidential
green power purchasers in the U.S., explores the motivations of these organizations in
purchasing green power. | find that current nonresidential green power customers are,
surprisingly, driven largely by altruistic concerns rather than by a desire to enhance the
position a profit of their organization; a desire to improve employee morale is aso
shown to have significant importance A magority of survey respondents prefer
colledive, pdicy-based approaches to suppating renewable energy as oppased to
voluntary programs. These findings are shown to dffer from much o the eisting
literature on firm motivations to vduntarily exceed environmental requirements, which
typicdly focus on more self-serving businessmotives. The discrepancy may be explained
in part by the smaler firms that dominate my sample and by the fad that this survey
targets just the “early adopters’ of green power; later adopters may be motivated by very
different fadors. In addition to contributing to the literature on firm motivations to
exceal environmental regulations, the findings of this chapter provide insight on the

future prospects for non-residential green powver demand.
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Chapter 5: The Role of Public Policyin Stimulating Green Power Demand

Though green powver marketing and renewable energy padlicies are often viewed
as conceptualy distinct options for suppating renewable generation, Chapter 5 helps
show how pubic pdicy and green markets interact. Motivated more by policy interests
than theoreticd ones, this chapter chalenges the premise — sometimes proffered in
debates over green markets — that profitable, sizable, credible markets for green products
will evolve naturally withou suppative puldic padlicies. Noting the limits to the aurrent
literature on the eaconamics of market intervention and the more topicd literature on the
credion d competitive dedricity markets, this gudy uses mail surveys of green power
marketers to identify marketer preferences for spedfic regulatory rules and pubic
pdlicies. In so doing, the study sheds light on ways in which pulic palicy might be used
to increase voluntary contributions towards environmental improvements. It demonstrates
that strong pultic pdicy adions will li kely be needed to enhance participation levels and
help close the gap between customer attitudes and behaviors. Recognizing that marketers
are just one of many relevant stakeholder groups, the dapter highlights pdlicy tensions
that are & the heat of current debates related to green markets. Whether the padlicy
adions desired by marketers are likely, especialy in light of the Cdifornia dedricity
crisis and the underperformance of restructured eledricity marketsto date, is addressed in

the conclusions to this dissertation.

Chapter 6: Using Contingent Valuation to Explore Payment Preferences
Chapter 6 represents perhaps the most substantial work contained in this

dissertation. Relying on badh contingent valuation and opnion surveys of U.S. residents,
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the dhapter explores the preferences held by individuals on dfferent ways of suppating
and paying for renewable energy. In particular, it evaluates preferences for collective
renewable energy palicies versus voluntary green pover programs, as well as preferences
for the degree of government involvement in these programs. This work helps one
understand the reasons for the gap between stated intentions to purchase green power and
adua purchases. The reseach also explores the scope of “freeriding” and “strategic
behavior” in contingent valuation studies by evaluating stated willi ngness to pay under
bath colledive and vduntary payment methods; in addition to adding to the literatures on
environmental marketing and pubic goods, this chapter thereby also contributes to the
contingent valuation method. | also test whether individuals who state a higher
willi ngness to pay for renewable energy are more likely to think that others will also
contribute, and explore the possble implicaions of my findings for what is ssmetimes
cdled the “bandwagon” or “redprocity” effead? Finally, by examining what types of
individuals date a willingness to pay for renewable energy under different payment
contexts, this chapter builds on an extensive literature in marketing, psychoogy, and
eoonamics that profiles the environmentally motivated customer based on numerous

demographic, socioemnomic, cultural, personality, and attitudinal variables.

Chapter 7: Conclusions

Chapter 7 concludes the disertation. | summarize and integrate the findings from
eat o the other chapters, and highlight the implicaions of these findings for the green
power market and for broader academic literatures. | also dffer some parting thoughts on

the longer-term prospeds for green paver market demand.
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1.4.3 Summary of Research Methods

Thisreseach took daceover aperiod d five years, from 1997through 2001,and
included bah quelitative and guantitative phases. Data were colleded from bath primary
and sendary sources. Primary data sources included semi-structured interviews and
mail surveys. Sewondary sources included written materials from both pubished and
nonpulished dacuments. Though the spedfic methods used in the different phases of
my reseach are detail ed in ead chapter, here | briefly summarize these methocs.

Information contained in Chapter 2 was derived largely from secondary data
sources, though some interviews with green powver participants, market anaysts, and
renewable alvocacy organizations were required to rournd out the data llection
exercise. Semndary data sources are dominated by gray literature, with littl e refereed
work related to green power demand as of yet. As with al chapters, my own persona
observations of market development also influenced the writing of this chapter.

Chapter 3 islargely athink piece that seeks to apply pulic goods and colledive
adion theory to the practicd marketing tactics of green pover sellers. As such, it is
largely based onan extensive review of the puldic goods and coll edive adion literatures
that was undertaken in 1997.

Chapter 4 uses a mail survey of non-residential green power customers as the
primary data source Two surveys that varied orly dlightly were constructed: one for
customers of regulated utili ty green pricing programs and another for customers of green
power marketers in restructured states. The sample popuation o customers was
compiled with the moperation d five regulated uiliti es and two competitive marketers

offering green pawer products. A copy of the survey for competiti ve marketer customers
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is provided in Appendix A. Survey questions were @nstructed to explore the
motivations, green power purchase experiences and karriers, and pdicy preferences of
business nonprofit, and governmental green power customers. The survey itself was
administered in Spring 2000,with 1,800surveys distributed to green power customers in
the states of Cadlifornia, Pennsylvania, Oregon, Wisconsin, and Colorado. Non-
responcents to the initial maili ng were sent a seaond survey. After deleting urdeliverable
surveys, 464 completed surveys were returned, for a resporse rate of 27%. The data
colleaed were rigorously analyzed using fador analysis, regresson analysis, and other
standard statistica procedures.

Chapter 5 relies on a small-sample survey of U.S. green powver marketers initially
mailed in December 1997, as well as subsequent semi-structured interviews with those
same marketers, and a detail ed review of regulatory filings and aher relevant literature.
The mail survey isincluded in Appendix B. The survey instrument was designed to €licit
information on the relative importance of difference types of market barriers, market
rules, and market fadlit ation eff orts for the green power market; open and closed-ended
questions were included. Because there were few green pover marketers in existence d
the time, a cewsus of al 15 knowvn green pover marketers operating in competitive
markets was snt the survey. After repeated reminders, 12 surveys were returned, for a
resporee rate of 80%.

Chapter 6 represents the most complex, time consuming, and costly phase of the

research conducted for this dissertation. It contains data obtained from 12 contingent
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valuation (CV) surveys and 1 opnion survey,'® eah mailed to a national probabili ty
sample of U.S. residents. Survey design began in ealy- to mid-2000. A focus groupwas
conduwcted in October 2000 to test the survey instruments, and the instruments were
further refined through successve cmmments received from professonal and acalemic
colleagues. PA Consulting, a survey research firm, administered a pre-test of the surveys
in November and December of 200Q 202 surveys were distributed and a 55% resporse
rate was achieved. Full implementation d the survey followed, with 4,056CV and 54
opinion surveys distributed by mail. After four contads by mail and a fifth attempted by
telephore with each member of the sample, atota of 1,574CV and 202opnion surveys
were returned for a resporse rate of 46%, after accourting for undeliverable surveys.
Datawere analyzed using bivariate and multivariate analysis procedures. Examples of the

surveys and maili ngs are provided in Appendices C, D, E and F.

1.4.4 A Noteon Timing

While conducting research for this dissertation, | have been encouraged to pubish
relevant findings. Consequently, a number of what are now chapters were pulished in
refereed journals in the course of my research. Chapter 2 appeaed in the journa Energy
and Environment in late 2000. Utiliti es Policy pulished an ealier version d Chapter 3
in July 1998 Chapter 4 was pulished in Energy Policy in November 2001. Finaly,

Chapter 5 was pubished in Renewable and Sstainabde Energy Reviewsin late 2000.

10 Each of these surveys also had randomized response orders for certain questions, resulting in a total of
26 dfferent survey versions.
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For the most part, the chapters in this dissertation maintain their pulished text
and arguments. The principal exception to this rule is that each journa article generally
contained data on adua experience with green pover marketing. Because the research
contained in the aticles gan a lengthy time frame, | have dtempted to upcete certain
data in each chapter to ensure their uniformity (and to eliminate some data where
repetition would atherwise be a problem). | have also amended the dstracts and text of
some of the dhapters in non-substantive ways to improve the continuity of the dissertation

text. None of these dhanges alter the basic content or arguments of ead of these aticles.
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Chapter 2

Customer Choiceand Green Power in the United
States; How Far Can it Take Us?*!

ABSTRACT

This chapter explores whether and to what extent individuals are willing to
voluntarily pay a premium for green power by criticdly examining experience to date
with green powver markets in the United States. This gudy provides an historicd
overview of the green power market, reviews product offerings, assesses customer
resporse, and cdculates overall suppat for renewable energy. While market research
shows that a mgjority of the popuace states a willingnessto pay for renewable energy,
ealy experience with green pover marketing demonstrates that those attitudes have not
yet trandated into large-scale behavior change, tradking experience in aher
environmental product markets. Though a niche market for green power does exist, the
data presented in this chapter indicae that the olledive impad of customer-driven
demand for renewable generation has been modest thus far. Much will need to be dore if
this market isto pay astrongrole in suppating renewable energy in the early part of the
millennium. Several lessons on hav to pdentially improve the prospeds of green paver

marketing are therefore discussed. An additional underlying purpose of this chapter isto

™ In the murse of this dissertation reseach, a version of this chapter was published in Energy and
Environment. It is reproduced (with some thanges) here with permisson from Wiser, R., M. Bolinger and
E. Holt. 2000. “Customer Choice and Green Power in the United States. How Far Can it Take Us?” Energy
andEnvironment 11(4): 461-477.
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provide further details on the green pawver case, and therefore offer useful context for

|atter chapters of the dissertation.

2.1 Introduction

Concern for the environment among the American popuace is well documented.
Moreover, since the late 198G, individuals have been increasingly given the oppatunity
to incorporate environmental concerns into their own puchasing behavior, from recycled
paper and hodegradable padkaging to organic foods and sustainably harvested timber.
With numerous businesses now clamoring for a pieceof the environmental marketplace
there is no doulb that consumers are increasingly inuncated by environmental messages.
Echoing these marketing pradices, within a certain thread of the marketing literature
there gpears to be agrowing consensus that the green market is sgnificant and that
companies can profit by improving environmental performance and developing green
products (Ottman 1998§.

And yet, atrouling disconned between individuals' environmenta attitudes and
behaviors has emerged. While over 50% of adults in the United States are @ncerned
abou the level of pesticide residue on food poducts, for example, only 18% say they
look for food that is pesticide-free and just 2% of overal produce sales in the U.S. are
organic (Hartman Group 1996. Likewise, despite high levels of stated interest, the
majority of consumers purchase green products only when they are offered a a
competitive price and with no degradation d quality or convenience Getting commuters

out of their single passenger cars and into masstransit or capoding has been similarly
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intradable. Few adivities beyond recycling have shown a dose cmnnedion between
genera environmenta attitudes and individual behaviors.

With the alvent of customer choice in the eledricity sector worldwide, yet
another oppatunity arises to explore whether and to what extent individuals are willi ng
to vduntarily pay more for products that provide puldic environmental benefits. While
the dectricity sector contributes heavily to the nation's environmental woes, surveys
consistently show strong suppat for renewable energy among the American popuace
and a stated willi ngness to pay a premium for those resources (Farhar 1993. With
customer choice, individual eledricity customers aaoss the United States and in ather
wedthy courtries are being gven the oppatunity to ad on these stated preferences. As
of mid-2001, approximately 80 uility programs in the U.S. offered electric ratepayers a
“green pawver” optionin aregulated context, linking customer payments to the suppy of
renewable dedricity. At the same time, as retail eledricity markets have opened for
competition in the U.S. states of California, Pennsylvania, Massachusetts, Rhode Island,
Texas, Conredicut, and New Jersey, competitive green pover marketers have sought to
attrad customers away from ther traditional utility service with renewable energy
products.

As with environmental marketing more broadly, there has been considerable
debate over the likely successof green power marketing in stimulating renewable energy
development and thereby achieving environmental gains. Green pover marketing has
been heralded by some & potentially offering significant new market opportunities for
renewable dedricity generation (Nakarado 196). Others argue that green power

marketing is unlikely to have a consequential impad on renewable energy development.
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The st of marketing green products, the intangible nature of green power, and the
traditional logic of ecnomics that individual consumers ad to maximize their own well
being (not the well being of society) when making such product choices, are frequently
noted as fundamental barriers to the development of this market (Rader & Short 1998
Wiser 1998.

Regardlessof whether it lives upto its potential, using customer choiceto suppat
renewable energy appears here to stay. Thoughevents in California have shown the
frallty of restructured eledricity markets, a number of states arealy allow retail choice
and ahers are moving (now more slowly) towards that objedive. Similar market
liberalization is occurring in Europe and the rest of the world. Meaawhile, where
restructuring is nat occurring, eledric utilities are increasingly offering geen powver
products to their ratepayers as a tariff option. Understanding the likelihood d tapping
into such a consumer market to affed environmental change and improve the prospeds
for renewable energy is clealy of some importance.

The am of this chapter is to contribute to current debates on the dfedivenessof
green pover marketing in meding renewable energy and environmental objedives. To
med this am, | critically review and analyze the status and impads of U.S. green paver
marketing to date. My analysis covers bath regulated green pricing programs and
competitive offers in restructured markets. Aggregated data on program development,
product off erings, customer resporse, and the impad of green power sales on renewable
energy supdy are presented. | also assess ®me of the aqucia variables that affed
demand for green powver and the quality of green pawver produwcts. | conclude with a

discusson d therole that green marketing has played and might play in the development
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of renewable energy sources and the achievement of environmental objectives. Data used
in this paper come from surveys and interviews with green power participants, secondary
literature sources, and the author’s professona experiencein these markets. Much o this
data has been presented in a more detail ed fashionin a series of EPRI and LBNL reports

(e.g., Holt 2000y; Holt 2000k Wiser et al. 1999.

2.2 Utility Green Pricing Programs™

2.2.1 History and Overview

Green pricing programs offer eledricity ratepayers the aility to suppat
renewable energy through vduntary payments to their regulated utility. First introduced
in the U.S. in 1993, dlity green pricing programs initially grew out of market research
showing that a majority of individuals suppat renewable energy, and in many cases state
a willingness to pay more for it. Green pricing programs were originaly viewed by
utiliti es as away to tap into customer suppat for renewables and experiment with the use
of renewable electric generation with littl e risk to utili ty shareholders. As states began to
move towards retail competition in the dedricity sedor, green pricing programs were
increasingly viewed by regulated utilities as one way to prepare for the rigors of an
impending competiti ve market.

Interest among utiliti es in green pricing programs has grown steadily since 1993,
asill ustrated by Figure 2-1, which provides data through mid-2001.What began as three

vanguard programs in 1993 lad grown to nealy 80 programs by mid-2001, avail able to

12 Unless otherwise spedfied, the majority of the data in this sedion come from Swezey and Bird (2001),
and www.eren.doe.gov/greenpower.
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the austomers of about 220 uilities.®® Green pricing programs are offered in 29 states,
and in realy every region d the U.S. with the exception d the Northeast (where the
advent of retail competition hes reduced uility interest in regulated green pricing
programs). Colledively, these programs offer green power choices to approximately

20% of theresidentia households in the United States.

New Cumulative
30 80
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25 — —0— 70
60
20
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Figure 2-1. Number of Green Pricing Programs Launched Annually and
Cumulative Number of Programs

2.2.2 Product Offerings
The variety of possble approadhes to structuring green pricing programs has led
to arange of product off erings by regulated eledric utiliti es. Threegeneral program types

can beidentified:

13 Some programs are offered to the dedricity consumers of multiple utiliti es, such as programs that are
marketed jointly by several utiliti es or those that are off ered through distribution cooperatives.
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* energy tariffs (76% of total programs),
e contribution programs (20% of total programs), and

» capacity tariffs (4% of programs).

Energy tariff programs are the most common, charging a cents-per-kil owatt-hour
premium based ona specific anourt of renewable energy delivered to the grid. Utiliti es
may sell energy-tariff products in energy blocks (e.g., 100 RVh of wind power) or as a
percent of customer use (e.g., 5% renewable energy). The Public Service Company of
Colorado (PSCo), for example, has popuarized the sale of renewable energy “blocks,”
which represent 100 WWh/month of 100% new wind energy for a premium of $2.50 pr
block. Capacity tariffs, on the other hand, suppat the development of a spedfic anourt
of installed renewable capadty, charging customers a premium based onthe number of
capacity blocks they wish to reserve® Contribution programs rely on vduntary
doretions that are not spedficdly tied to either delivered energy or installed cgpacity. A
number of utiliti es, for instance, allow their ratepayers to contribute to the development
of solar installations and educaional material on a nea schods. Also dfered by some
utiliti es but not emphasized here, finance programs use monthly customer payments to
lease or finance, andinstall, customer-sited phdovoltaic (PV) systems.

Of the 77 pograms in pacein mid-2001 onwhich data is avail able, 32 suppat
wind energy, 11 PV, 5 landfill gas, 2 hydroeledricity, 1 geothermal, 26 a blend d

resources, and 1is undeclared. Solar PV is the only resource to be sold under all three

14 Capadty tariff programs are similar to contribution programsin that they do not promise delivery of
eledricity per se. Unlike mntribution programs, however, customers that contribute to a cgadty tariff
know in advancethe type and cgpadty of energy resourcethat their payment is helping to suppart.
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generic types of programs, and accourts for most of the antribution and cepacity tariff
programs. Wind paver is sold through more than 50% of the energy tariff programs. Due
to the nature of most green pricing programs, in which resources are developed based on
customer resporse, amost al of the caadty brought on line under these programs is
incremental or “new” renewable energy, which is generaly considered environmentally
superior to products that re-package pre-existing renewable cgadty.

Product prices vary significantly across programs. Energy tariff programs have an
average premium of approximately 2.5¢kWh, with arange from aslow as 0.17¢kWh to
ashigh as 17.60kWh. The capadty tariff programs (which support PV instal ations), on
the other hand, are often priced at approximately $6/month for a 100 watt block.
(Assuming a 15% capadty factor for PV, this results in a price of 55¢/kWh). For those
programs for which data are available (these data were mlleded late 1999, Table 2-1
presents the average monthly payments of green powver customers, which are dfeded by
both the product premium and the anourt of renewable energy a astomer opts to

purchase.

Table2-1. Average Monthly Paymentsfor Utility Green Pricing Programs

Program Type Avg. Monthly Payment Sample Size
Energy Tariff $6.04 21

Capadty Tariff $7.78 2
Contribution $2.19 6

Source Holt, 200G

As is evident from these data, ¢/kWh premiums for energy tariff programs are
considerably lower than for capadty tariffs, though the range in prices is substantial.
Average monthly customer payments for both types of programs are similar, however,
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excedaling the voluntary contribution pograms. Finaly, | shodd note that these
premiums do nd always cover the complete ast of the program; marketing and overheal
costs are often crosssubsidized by non-participating ratepayers or utility shareholders,
alowing much of the premium to go towards renewable generation and nd

administrative asts.

2.2.3 Customer Response

Whil e the mgjority of the green pricing programs are open to bah the residential
and nonresidential sedors alike, residential customers have historicdly been viewed as
the primary market. By mid-2001, dility green pricing programs in the U.S. were
colledively serving approximately 190,000residential customers. While not as common
a pradice those programs that have adively marketed to nonresidential customers have
seen some success in atrading participation by a wider variety of customer types. By
way of example, small commercia participants accourt for 38% of the wind paver sold
by Traverse City. Overal, 2,400 norresidential customers were being served by green
pricing programs by mid-2001,representing 25% of total green paver sales.

In judging the overall successof green pricing programs, these gross numbers of
customers can be misleading as they give no indicaion d the number of customers that
could participate if they so wished. Consequently, residential resporse is often gauged by
percent market penetration, a the number of participants divided by the number of

customers dligible to participate.*®

15 Some programs either limit participation or target their marketing spedficaly to a subset of the total
customer base. Where dfedive digibility numbers are spedfied, they are used as the base in cdculating
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Colledively, with 190,000residential customers participating and a total of 20
million eligible to participate, residential market penetration equals just 1% nationwide.
Residentia penetration, havever, varies considerably by program and program type, as
shown in Figure 2-2.'® The arerage market penetration is highest for energy tariff
programs and lowest for capacity tariffs. The range of residential market penetration by
program aso varies considerably. Within the first few years of program initiation, a
utility can exped residential market penetration from as low as 0.1% to perhaps as high
as over 7%; with modest marketing and a reasonable product design, energy tariff

programs can easily exceed 1% penetration.

% of Eligible Customers Participating
8.0

7.0

6.0
5.0

4.0
3.0
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Capacity Contribution Energy Tariff
Tariff

Utility Programs

Figure 2-2. Customer Participation Rate by Utility Program

market penetration; if not available, the entire customer base is used, thereby artificialy reducing
penetration numbers.
18 Data presented on market penetration are from Holt (20008) and are therefore somewhat dated.
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What fadors, other than program type, impad overal participation rates?
Unfortunately, the data show an ambiguots or unexpeded relationship among severa
variables. For instance, though ore would exped to seeparticipation dedine & premiums
increase, the data do nd show this trend. Similarly, one would exped that programs that
have been in existence for a longer period would see higher customer participation than
newer programs. Yet, while participation certainly increases over time, severa of the
programs with the highest level of participation achieved that participation in lessthan a
yea. The data suggest, not surprisingly, that perhaps the quality of the product and haw
well it is marketed, the credibility of the utility offering the program, or the ease of
participation are more important determinants of participation than are other variables.
One variable that does em to impad customer participation rates is the size of the
utility and/or whether the utili ty is pulicly owned. For example, pulicly owned utiliti es
acourt for 9 o the top 10utiliti es in terms of customer participation rates, and most of
these utiliti es are relatively small, suggesting that smaller pubdicly owned utiliti es may

have amarketing advantage over their larger utility courterparts.*’

2.2.4 TheSupply Side: Support for Renewable Energy

Compared to the amount of nonhydro renewable energy cgoacity currently
installed in the U.S. (~16,000MW), the anourt of renewable energy supported by green
pricing programs to date isinsignificant. In total, through mid-2001,green powver demand

aaoss utility green pricing programs offered suppat for a total of about 110 MW of

7 possble reasons for this difference include higher credibility of the utility, ease of marketing to smaller
communiti es, a high degreeof locd pride, and a friendlier community attitude towards green power.
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incremental “new” renewables capadty that was brought on line to med customer
demands. Ancther 172 MW of renewable cgadty was planned for install ation within
the next year to match expeded increases in customer demand. Of the 110 MW, roughly
78 MW iswind energy, 4 MW is olar PV, 21 MW is biomassor landfill gas, and 7 MW
is hydro. Using standard cgpacity factors for these tedindogies, this represents a total of
approximately 50 average MW of renewable caacity.'’® At an asuimed average
premium of 2.5¢kWh, this amount of cgpadty yields a total annual premium of abou

$11 milli on going to renewabl e generation serving green pricing programs.

2.3 Green Power Marketing in Competitive Markets

2.3.1 History and Overview

Retall choice energed as an important driver of the U.S. eledricity industry in the
late 199G. As of mid-2001, realy half of al states had either opened their markets to
retall competition—thereby allowing customers to sdled a new retail eledricity
provider—or had developed plans to move toward competition in the future®
California, Massadhusetts and Rhode Island qoened their markets to retail competitionin
1998,and Pennsylvania has been open since 199. Maine and New Jersey have each been
open for a shorter period, bah opening fully in 2000, with Ohio, Texas, Conredicut and
others following in 2001.Though geen pover marketing began with monopdy utili ty

green pricing programs, retail choice brings with it the possbility of an expanded and

18 An average MW is a measure of capadty assuming that renewable generating fadliti es operate full time
(i.e. have a 100 cepadty fador), and therefore yields a wnservative etimate of the true caadty
supparted by the green market.

¥ The U.S. Congresshas also discussed national restructuring legislation.

49



more aedive set of green products as competitive retail eledricity providers vie for
customers. Withou continued regulation o product offers, howvever, customer confusion
and ceceotion are dso a distinct posshility. Moreover, with the Cdifornia dedricity
crisis of 20002001, the frailty of restructured eledricity markets promises to slow the
continued development of retaill electricity markets nationwide. Several states have
arealy postpored the introduction d retail competition.

Results to date from those markets that have been open have been mixed: while
the overal level of residential customer switching to new eledricity providers has been
sluggish, a sizable portion d those aistomers who have switched eledricity providers
have dhosen to purchase green pover. Some have aiticized the environmenta value of
the green power products being offered to consumers. The size and strength of the
competitive green power market has also been shown to vary significantly depending on
the particular set of regulatory rules and pubdic policies established in a state. While the
green markets in Massaadhusetts and Rhode Island have been nearly non-existent, for
example, Pennsylvania and California's markets have dtracted modest interest, at least
until the California dectricity crisis and the run-up in wholesale electricity pricesin late
2000and 2001.Green power marketing in New Jersey, Maine, Conredicut, Texas, and
Ohio has begun more recently, with littl e switching overall and littl e data to report thus
far.

In general, the slow rate of overall customer switching to new eledricity suppliers
(naot to mention switching to green paver providers gedfically) can be dtributed to
severa factors. First, the st of attrading and signing-up smaller customers has been

found by marketers to be prohibitive in many instances, thereby reducing marketing

50



adivity and/or squeezing or eliminating pofit margins. Seand, regulatory rules have
been established in a way that limits the st savings avail able to customers that switch
providers. In particular, Cdifornia, Rhode Island, and Massachusetts established low
“default generation service prices’ (the price acustomer pays for eledricity service if
they do not switch providers), leaving competitive marketers littl e oppatunity to offer
price savings. Finally, even where savings have been avail able, the savings are often na
sizable enough to convince large numbers of customers to spend the time necessary to
compare dedricity offers and seled anew service provider.

Where ameaningful green powver market has emerged, it appeas to have been
based largely on government incentives or a high default service price Though the
market collapsed in 2001, peviously Cadifornias green power market had been
suppated by a sizable subsidy (1-1.50¢0kWh) offered by the state for the sale of
renewable energy products, cdled the “customer credit.” Because of this credit, severd
marketers were ale to dfer green power products at a dight discourt to the price a
customer paid if they stayed with their utili ty provider, making renewable energy directly
competitive with conventional power. Pennsylvania's green market, on the other hand,
has offered few incentives to spedficdly favor renewable energy purchases. Default
rates, howvever, have been relatively high in some Pennsylvania utili ty serviceterritories,
adlowing geen power products to gain a foothold in areas where, despite carying a
premium over other competiti ve offerings, they are still competitively priced relative to
what a astomer pays by remaining with the eisting utility provider. (As with California,
though to alesser degree, this condtion changed in 2001as high wholesale market prices

were felt nationwide).
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Ovedl, as of mid-2001, eight retall marketers offered green power products to
residential and/or small commercial customers in the competitive markets of California,
Conredicut, Pennsylvania, Massadhusetts, Rhocde Island, New Jersey, and Texas. Thisis
down considerably from one year earlier, prior to the Western eledricity crisis.
Pennsylvania’'s market contained five green paver marketers in mid-2001, foll owed by
threein Conredicut, two in Texas, and ore in California (down from nine in mid-2000),
Massachusetts, Rhode Island, and New Jersey. Nationwide, just one marketer has

captured the lion's dhare of the residential green power market, Green Mountain Energy.

2.3.2 Product Offerings

As of mid-2001, seventeen green powver products were marketed by the eght
retaill marketers targeting residential and small commercia customers. Seven were sold
in Pennsylvania, three in Conredicut, two in New Jersey and Texas, and ore in
Cdlifornia, Massachusetts, and Rhode Island. A significant mgjority of these products
contained substantial portions of “eligible” renewable energy as defined by Green-e
certification criteria®® wind, Homass geothermal, small hydro (< 30 MW), and solar
power. Spedficaly, eleven o the seventeen products contained 100% €eligible renewable
energy, and three mntained 50% €ligible renewable energy. Nine of these products were
Green-e catified. Three products contained less than the Green-e minimum of 50%
eligible renewables content. Geothermal, biomass wind, and small hydro faaliti es

served the bulk of the product off erings, with solar power marketed in some prodicts.

2 Greare is a voluntary renewable dedricity certification program run by the Center for Resource
Solutions, a San Francisco-based non-profit organization. Green-e aurrently certifies productsin California,
the mid-Atlantic, Texas, Ohio and New England, and is adive in other newly-forming competiti ve markets.
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Unlike utility green pricing programs, the renewable portion d the competitive
green power products is predominantly served by existing renewable energy fadliti es,
which has been a magjor source of criticism of the green market (Rader 1998. The
majority of existing fadlities may be in littl e or no need of additional support to continue
viable operations. Accordingly, while relatively inexpensive to incorporate into a green
product, the immediate, incrementa environmental benefits of purchasing such ouput are
low. In resporse to this criticism, several marketers are beginning to dfferentiate their
produwcts based on the anount of new renewables content; sixteen of the seventeen
produwcts offered to residential and/or small commercial customers as of mid-2001
included some anourt of new renewable generation. Increasing amounts of new
renewable generation will li kely be seen as the market matures and as marketers drive to
comply with Green-e certification criteria requiring a minimum of 5% new renewable
content in the sesoondyea of retail competition and escdating over time.

The pricing of these products also varies widely. To a grea extent, this variation
Is a result of a number of pulic pdicies and regulatory dedsions. As noted ealier,
California has provided extensive subsidies to renewable generators and green marketers
selling renewable energy-based products, thereby historicadly allowing certain products to
be sold at a discourt to utility default service Pennsylvania provides far fewer subsidies
to renewable generators and green paver marketers, but high default service prices in
some service territories have (before 2001) allowed marketers to offer green power at a
discount or small premium to utility service Massadhusetts, Rhode Island, New Jersey,
and Conredicut al have low default service rates, and consequently the only green

products offered are sold at a premium. The overall range of product premiums varies
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from a coupe ddlar discourt to a premium of nealy $15 per month for an average

househald consuming 500 kWh/month.

2.3.3 Customer Response

As a subset of the overall residential dired access market, green power is doing

relatively well. Overall residential customer switching, however, has been slow:

In California, a the pe&k of the market (June 2000 only 165,0® residential
customers (or 1.9% of al dligible residential customers in the state) had switched
supdiers. Nealy al who hed switched were being served by a green power
product, howvever, a direct result of the incentives off ered by the state. Because of
these incentives, the majority of these customers had either seleded a green
power offering at a discourt to the utility default rate or had been “upgraded” to
green power by their energy service provider in order to capture the customer
credit. More recently, customer switching has plummeted, with oy 57,000
residential customers taking service from a competitive supdier as of January
2002. Moreover, in late 2001 incremental switching was disallowed by the
Cdlifornia Legislature and Public Utiliti es Commisson.

Pennsylvania’s overal eledricity market has been more robust, with roughly
350,000residentia customers adively switching providers through July 2001,
representing 12% of all eligible residential customersin the state (ancther 225,000
customers are being served under competitive default service). Approximately

fifteen percent of these — abou 80,0 or 1.6% of eligible customers — have
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chosen a renewable energy product, though most have seleded a “light” green
product consisting of 1% landfill gas and 996 natural gas. Approximately 20,000
customers have seleded a product with over 50% renewable energy content.

* Massachusetts and Rhode Island have seen orly negligible austomer switching
overal (approximately 0.1% of residential customers have switched in bah
markets), with perhaps 1,000 green power purchasers combined.

* New Jersey, Connedicut, and Texas have only been open for retail competition
for a short period. Overal residential customer switching in New Jersey and
Conredicut has been low and, while green power is offered in bah states, the
number of green power customers is unknovn, bu expeded to be small. Texas
has more recently opened. Whil e the market is expeded to be arobust one, data

do nd yet exist on customer switching and green paver demand.

In aggregate, 115,000customers were purchasing green power in competitive
markets as of mid 2001, representing approximately 0.5% of thase austomers dligible to
switch supdiers. Most of these mnsumers were purchasing products that contained at
leasst 50% €ligible renewable resource ontent. Ancther 565,000 customers, or
approximately 3% of eligible aistomers, were purchasing “clean” power products, which
are typicdly comprised of asmall percentage of renewable power (1-2%).

Finaly, I shodd nde that, while not the primary target of most green pover
marketers, approximately 40,000commercial, industrial, and institutional fadlity meters
were being served with a green power product in California & the pe&k of that market,

representing approximately 50% of al green power demand in the state. As in the
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residential market, a significant portion d this nonresidential switching adivity was
driven by the state's renewable energy incentive program. In Pennsylvania, non-
residential customers are estimated to constitute 25% or more of total green power

demand.

2.3.4 The Supply Side: Support for Renewable Energy

Because many green power products contain lessthan 100% “eligible” renewable
energy, the number of customers switching to green power does naot readily trandate into
substantial suppat for renewable energy. Thisis particularly true in Pennsylvania, where
it is estimated that perhaps 60,000 ¢ the 80,000customers choasing green power have
seleded a product whose renewable energy content is 1% or less

Based on data through mid-2001 and a few assumptions abou which products
were being seleded, the cmmpetitive green power market was suppating a total of
roughly 140average MW of renewable energy.?* A more important metric for the success
of the green power market, however, is its ability to stimulate investment in new
renewable energy fadliti es. As indicaed in the preceading survey of products, howvever,
most of the renewable energy suppat is going toward existing renewable resources.
According to data from the National Renewable Energy Laboratory, 132 MW of new

renewable cgadty (45 average MW) were serving the green market (125 MW of wind,

L This estimate is based on the foll owing assumptions: 115000residential customers purchasing products
with an average of 70% renewable energy content; 16,000 small commercia customersin California
purchasing 100% renewable energy products; a 25% adder to residential customer demand to cover non-
residential customer demand in other states; and 565000residential customers purchasing products with an
average renewable energy content of 1.5%.
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400 KWV of solar, 5 MW of geothermal, and a couple MW of landfill gas) by mid-2001,
with far more under development.

Another way to gauge the success of the green power market is to look at its
financial suppat of renewable generation facilities. Data from the Automated Power
Exchange (APX) in Cdlifornia shows that the wholesale premium for existing renewable
generation has averaged abou 0.3¢kWh ower the price of conventional power over the
last few years. Assuming similar premiums in Pennsylvania and aher states, and making
several assumptions abou the higher premiums commanded by new wind and solar
fadlities, the renewable cagadty supported by the green pover market receved
approximately $10 million per year in above-market payments in 2001% It is not clea,
however, how much of this revenue was returned to the generators and hov much was
kept by wholesale marketers.

Marketer profitability is perhaps ancther indicator of the sustainability of the
green pover market, as there would be no market withou retail ers willi ng to sell green
power. Based on cita from the APX, green power marketers in California historicdly
paid an average whoesale premium of roughly 0.3¢kWh and receved the average
customer credit of 1.25¢/kWh, locking in a gross profit margin of just under 1¢/kWh if
they price their product at the default generation price Asauming similar profit margins
in Pennsylvania and aher states, the green market generated perhaps $15milli on per year

nationwide in 2001 (this estimate ignores the 565,000 customers purchasing products

22 This estimate assumes: 0.3¢/kWh premium for 95aMW of renewables capadty; 125MW of wind, 5 MW
of geothermal, and 3MW of landfill gasat a 1.5 cents’kWh premium, and 400kW of solar cagpadty at a 25
centskWh premium.
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with small percentages of renewable energy).”® However, high start-up and customer
aqquisition costs, which in the ealy days of the California market ran upwards of several
hunded ddlars or more per customer, have thus far overwhelmed profit margins from
power sales, prompting a number of marketers to abandonthe residential market while
others look for lesscostly approaches to marketing their products and other ways to

improve turnover.?*

24 Improvingthe Prospedsfor Green Power: Lessons L earned

Experienceto date with competiti ve green power markets and utili ty green pricing
programs suggests that thisis amarket that will be built slowly, na one with immediately
strong underlying demand. Residential participation rates in the ealy yeas after product
launch have seldom excealed 3%, with many programs nat reading 1% penetration.
Demand most often must be aeated through effective austomer educaion and intensive
marketing of high-quality products — adivities which, when undertaken solely by
marketers or utiliti es, grealy increase austomer aqquisition costs, thereby reducing the
profitability and the datradivenessof the market. At least some portion of these costs —
particularly those associated with educaing consumers abou customer choicein genera
— can be defrayed by conduwcting effedive astomer educaion campaigns as part of

restructuring plans.  Pennsylvania's Public Utilities Commisson did just that,

% This estimate is based on the foll owing assumptions: 115000 residential customers; 16,000 small
commercial customersin California; a 25% adder to residential customer demand to cover non-residential
customer demand in other states; and a grossmargin of 1 cent/kWh.

24 Affinity marketers and the internet have proven to be popular low-cost marketing alternatives, while
marketers have dso begun to seach for waysto “bundle” other products (e.g., telecommunications, energy
efficiency, natural gas) with their traditional eledricity services.
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aggressvely encouraging ratepayers to switch supdiers. Perhaps at least partly in
resporse, 120 of al eligible residential customers in Pennsylvania had switched
supgiers as of mid-2001, as oppased to abou 2% in California & the ped of that market,
where the funds gent by the state on customer education were targeted towards
consumer protection rather than encouraging switching.

A more probable caise of the disparity in switching rates, however, appearsto be
differences in the regulatory “rules-of-the-game.” As discussed by Wiser (1999 and in
Chapter 5 o this dissertation, green powver marketers believe that the first priority for
regulators and legidlators interested in seeing the green market develop shoud be to
design the basic regulatory rules in ways that alow overal retal competition to emerge,
minimize barriers to entry, and encourage austomer switching. The design o default
service pricing is viewed as particularly crucial. Figure 2-3 shows the relationship
between default service pricing and residential switching rates in California,
Massadhusetts, Rhocde Island and the various Pennsylvania service territories, with data
from mid-2000. Clealy, the level of residential switching isafunction d the default rate
for generation service As mandatory rate auts and stranded cost recovery affect the
default rate, careful consideration shoud be given to the dfeds of these palicy dedsions
and market rules on the development of a robust competitive market. Of course, it goes
withou mention that the recent Western eledricity crisisis likely to have aconsiderably
negative impad of retail eledricity choice nationwide, which will in turn negatively

impad demand for green power.
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Figure 2-3. Effed of Default Generation Priceon Residential Switching

As experience in California — where the austomer credit was the primary driver
behind the green market — illustrates, financial incentives to suppat green power
produwcts can play an important role in dfsetting the market-stifling effea of a low
default rate and stimulating the development of the green powver market (Byrne 2000. If
the incentive is large enough, as it was for atime in California, green ponver may even be
priced competitively with conventional power products. If the default rate islow enough
to inhibit customer switching in general, however, or if the financia incentive is
temporary, then pubic padicy suppat may dolittl e but temporarily prop up a market with
little underlying promise, as it did in Cdifornia. It is not clea whether state
padicymakers, in considering such incentives, have given adequate thought to their
importance, design, and impads.

Although most marketing efforts to date have targeted the residential sedor, green
power purveyors would be well advised to look to the nonresidential sedor as well.
Recent experience suggests that some small and large businesses, as well as municipal,

state, and federal government fadlities, are interested in puchasing green power.

60



Experience with several green pricing programs, as well as evidence from Pennsylvania
and California, suggest that these austomers could easily constitute 20% of total green
power demand. Non-residential customers are attradive dients for several reasons. First,
nonresidential customers often puchase large amourts of green power, trandating into
more st-effedive marketing. Seand, nonresidential purchasers are often high-profile
businesss or organizations that choaose to publicize their switch to renewables through
press conferences or press releases, providing pasitive media exposure and free
advertising to the chosen marketer or green pricing program in particular, and to the
green powver market in general. Finally, marketers or utiliti es can sometimes seaure a
longer-term contrad from nonresidential customers than they can in the residentia
sedor, thereby reducing market risk.

Finaly, green powver demand will only trandlate into environmental improvements
if the products being marketed as “green” provide true environmental benefits. Moreover,
unlike some personal environmental behaviors (e.g., recycling), green pover is an
entirely intangible product and daes not alow for fadle verification d environmental
value by consumers. Unfortunately, competitive market pressures have resulted in some
degree of “greenwashing” among green pover providers, particularly during two retail
competition plot programs in New England where several products were marketed based
on hdlow green claims (Wiser et al. 1999. Product quality has increased ower time, in
part due to the emergence of environmental disclosure requirements and green power
catification programs in markets open to retaill competition. And yet, there remains a
need for further product improvement. For example, the most popuar green product in

Pennsylvania contains only 1% renewable energy, and the amourt of new renewables
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cgpacity serving competitive green products is lower than ore might hope. Clealy, if
green marketing is to make ameaningful contribution towards puldic renewable energy
and environmental goals in the new millennium, purveyors and advocaes of green power

will nead to continue to strive for environmental upgradesin product design.

2.5 Conclusions

While aniche market for green power clearly exists, the data presented in this
paper indicae that the colledive impaad of customer-driven demand an the renewable
generation market has been modest to date. As with ather environmental products, a
sizable disconred exists between stated attitudes toward environmental products and
adua demand for those products (Kempton 1938). While market reseach shows that a
majority of the U.S. populace states a willi ngness to pay a premium for renewable
energy, early experience with green pover marketing demonstrates that those dtitudes
have nat yet translated into large-scde behavior change. Only a small fradion o
American consumers have thus far demonstrated a willi ngness to vduntarily make a
persona financial saaifice by seleding a higher-priced green power offering. As with
other green product markets, price, performance and convenience @ncerns appear to
dominate ansumer behavior (Ottman 1999.

As of mid-2001,roughly 40% of al U.S. howseholds had aacessto a green power
product, split amost equally between uility green pricing programs and competitive
green power markets. Under 1%, or 305,0® of those digible househadds, were being
served by a green power product (if defined to include products with far lower amourts
of renewable power, the participation rate increases to over 2%). A total of 200 average
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MW of renewable caacity served the entire green pover market, of which perhaps 100
average MW represented new cgpadty brought on line to med customer demand.

Compared to the existing amourt of nonthydro renewables capadty in the U.S.
(16,000MW) or to the projeded impacts of more traditional state and federal renewable
energy palicies (see Wiser, Porter & Clemmer 2000, these raw data show a modest
contribution by green power marketing to date. The analysis also strongly suggests that
full reliance on the green powver market to med national renewable energy objectives
would be premature & this time; traditional forms of pulic padlicy suppat will continue
to be needed for the commerciali zation and maturation d the renewables industries.

It remains too early, however, to draw definitive conclusions abou the
contribution that the green pover market might make towards renewable energy
development objectives over the long run and further into the new millenium. After all,
the green market—and the larger market for retall eledricity service—is dill in its
infancy, with orly a few years of experience in the most mature markets. Making long-
term projedions of the impad of green marketing based on this experience is
chalenging, a best. Market penetration could stagnate & 2-5% or less of residential
demand, a it could grow stealily over time, consistent with the development of other
product markets and environmental behaviors. Twenty years ago, for example, only 10%
of the U.S. municipal solid waste stream was recovered for recycling, whil e today nearly
30% is recycled. Suppative pulic padlicies and curbside recycling programs have no
doult played avital role in this growth, yet at the same time such successwould na have
been passble withou the voluntary efforts of millions of people. The percentage of

financia as%ts that adhere to socially responsible investment criteria has also grown
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steadily, recently reaching 13% of the total market. Similarly, since the opening of the
long-distance telephore market in 1984,competitors have catured over half of AT&T’s
market share — na in gred leaps and bounds, but rather through a gradual and steady
increase areraging 5% per year.

The fundamental challenge to making a long-term projedion d the viability of
green pover marketing is that we do ot yet know why individuals do a do nd make the
financial saaificeto puchase green power products. Econamic theory generally suggests
that the mgjority of individuals are fundamentally self interested, caring primarily for
their own well-being and not altruistic enough to contribute significantly towards pubic
goods as consumers. If this is the cae, customer-driven green pover markets that are
based on hgher-cost renewable energy products will only thrive if a fundamental shift in
the moral and ethicd charader of our society comes abou; in its gead, coll edive pulic
palicy efforts will necessarily continue to be the sole or dominant method of achieving
environmental improvements. If, on the other hand, there is a latent, sizable group of
individuals and aganizations that can be motivated to make a persona financial
commitment to puchase environmentaly preferable products, then a more substantial
green market may develop with time, educaional and marketing resources, and certain

enabling puldic pdlicies. Theseisaues are addressed in later chapters of this dissertation.
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Chapter 3

Green Power Marketing: Increasing Customer Demand
for Renewable Energy”

ABSTRACT

As highlighted previously, because demand for green power is analogous to the
voluntary provision d puldic goods, some believe that green marketing will nat, on its
own, provide alarge market for renewable energy. After al, individuals have strong
incentives to “free-ride” and therefore not contribute to the provision d pulic goods.
Such behavior is an obvous possble explanation for the wide gap between stated and
acdual willi ngnessto pay for environmental goods, including green power. This chapter
reviews aspects of the extensive literature on public goods, free riders, and colledive
adion, and explores sme of the implicaions of this literature for the green marketing of
renewable energy. Using this literature & a guide, | recommend four strategies that
might be used by marketers to bocst participation in green pover programs and thereby

help close the “gap” in light of customers’ incentivesto freeride.

3.1 Introduction

As customer choice is introduced in eledricity markets, low-cost providers are

expeded to daminate the market. Y et customer choice may also crede new markets for

% Inthe murse of this dissertation research, aversion of this chapter was published in Utilities Policy. It is
reproduced (with some changes) here with permission from Wiser, R. 1998. “Green Power Marketing:
Increasing Customer Demand for Renewable Energy.” Utilities Policy 7 (2): 107-119.
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higher-cost renewable energy resources. Retall competitionwill allow customers to seled
their power provider, and growing evidence suggests that some astomers will make
purchase decisions based, in part, on the ewvironmental characteristics of the power
suppdy. Green power marketing targets sich customers under the asumption that they
will pay a premium for environmentally preferable, or green, eledricity products
(Nakarado 1996.

An increasing number of consumer products are differentiated based on their
environmental attributes, and within the marketing literature there is a growing consensus
that the green market is sgnificant and that companies can profit by improving
environmental performance and developing green products (Ottman 193). Nonetheless
nat al green products are successul in garnering customer interest, and customer surveys
of attitudes toward, and even intended puchase of, green products often substantially
overestimate adual product demand (Kempton 1993. As with al products, green
products must overcome traditional marketing chall enges to increase demand and rerrow
this gap between stated intentions and puchase behavior. Yet it is also now recognized
that there ae many obstades to selling a green product that do nd arise in traditional
product marketing (Wiener and Doescher 1991, Rothschild 1979, Bloom and Novelli
1981).

As discus=d in detail later, ore such obstacle is that the purchase of renewable
energy, like other green consumer products, can result in net pulic environmental
benefits. Customer demand for green pawer is therefore analogous to the voluntary
provision d pulic goods and, as with al puldic goods, there isarisk that few customers

will voluntarily pay a premium for green pover products (Rader and Norgaad 1996.
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After al, traditional economic theory suggests that, because the benefits of a puldic good
canna be captured solely by the purchasing customer, individuals have strong incentives
not to contribute but to instead “freeride” and enjoy the benefits of the public goodwhile
avoiding payment. If this pubdic goods dilemma holds, green marketing may nat
substantialy increase renewables development and green power marketers may not be
particularly successful. On the other hand, if people—for whatever reasson—are willi ng
to pay for pulic goods, then they may participate in green marketing at levels sufficient
to creae alarge new market for renewable energy developers and marketers.

Given the growing number of green marketing programs for renewable energy,
the potential for pullic goods free-riders, and the cntention d some that green
marketing may be &le to supdant traditional renewables padlicies, important research
questions emerge: (1) Will customer-driven markets for renewables redly develop? (2)
What fadors influence individuals' incentives to free ride and uncér what condtions are
individuals willing to contribute to pubic goods? (3) How can green marketers design
their programs to help owvercome the pulic goods dilemma and thereby boost customer
demand for renewable energy? and (4) Does the establishment of green markets obviate
the need for explicit puldic pdlicy suppat for renewables?

The purpaose of this chapter is to address some of these questions by applying the
extensive eonamic, public padlicy, behavioral, and marketing literature on vduntary
contributions to pubic goods, and to therefore begin to develop a degoer understanding
of when, why, and how green product markets develop. Spedficdly, this chapter
discusses the implicaions of this literature for green powver marketers =lling renewable

energy products and provides insights into the necessary modifications of traditiona
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marketing pradices when pullic goods are involved. The first sedion reviews and
summarizes relevant academic literature on pubic goods, free riding, and colledive
adion poblems. Next, the implicaions of this literature for green power product design
and marketing communicaions drategies are highlighted. Four approaches that might be
used by marketers to increase astomer demand for renewables are enphasized. The find

sedion d the chapter discusses me palicy implicaions.?®

3.2 Public Goodsand Free Riders

It is clea that there ae a number of obstades that confront the green power
marketer in narrowing the gap between the 40-70% of residential customers that indicae
a willi ngness-to-pay a bit extra for renewable energy in surveys and the much lower
adua demand for green power experienced in green pricing programs and states that
have opened their markets to eledricity restructuring. One aiticd barrier is that green
power isnat atypicd product becaise its purchase can help supdy puldic goods or, more
predsealy, reduce the supply of “public bads.” Demand for green pawer is therefore
analogous to the voluntary provison d puldic goods and there is a risk that few
customers will pay apremium for green power.

This chapter argues that, in order to bocst customer purchases of renewable

energy, traditional marketing strategies must be adapted for effective use in a pubic

% Thereisarange of opinion on how to define a ‘green” power product and a number of legislative,
regulatory, private, and nonprofit efforts are underway to dojust that. For the sake of this chapter, however,
green power is Smply defined as eledricity that is differentiated based on its environmental attributes,
therefore ignoring the sticky question of whether spedfic types of power products and particular generators
really supply net environmental benefits. As apradicd matter, there gppeasto be ageneral consensus that
many forms of renewable energy, including solar, wind, geothermal, and biomass should be mnsidered to
be “green.” Asaresult, most (though certainly not all) green paver products have mntained substantial
guantities of these renewable energy resources.
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goods context. The extensive acaemic literature in the social sciences on pubdic goodks,
freeriders, and colledive adion can provide auseful theoreticd framework for these
efforts, yet there have been few attempts to seeif and how this literature applies to the
case of green product markets. It isimportant to reaognize of course that other theoreticd
frameworks can also be used to help understand these markets, and this chapter will not
make the daim that the pulic goods dilemma is the only or even the primary marketing
problem. The publlic goods literature can, however, be used to develop a deeoer
understanding of the strengths and weaknesses of green marketing, the conditions under
which individuals will pay a premium for green products, and the gproaches marketers
can take to increase customer purchases of those same produwcts. This literature is
introduced in this sedion by describing the charaderistics of puldic and private goods,
the nature of the pulic goods that are provided via increased use of renewable energy,
and the dharaderistics and extent of the free-rider problem. In the next sedion d the
chapter, the spedfic implications of the puldic goods literature for green pover product

design and marketing communicaions drategies are highlighted.

3.2.1 Private Goods and Public Goods

Econamic goods can be broadly separated into two categories. private goods and
pubic goods. A pure private goodis one in which the producer unilaterally bears al the
costs of production and a single mnsumer enjoys al of the benefits of consumption. In
contrast, a pure pulic good has the defining qualiti es of norrivalry and norexclusivity.

Nonrivalry means that one person’s consumption of the good des not limit the cgaadty
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of others to consume the same good, and naexclusivity implies that it is not feasible to

prevent consumption by those whofail to pay for the good.

3.2.2 Can the Use of Renewable Energy Provide Public Goods?

The commodity supdy of eledricity produced by arenewable energy project and
transmitted to a astomer is a private good. To the extent that the use of renewable
eledricity offsets conventional power supfdy, however, renewables are dso clamed to
provide net pulic benefits. Green power marketing can therefore be viewed as a vehicle
for the provision d pubic goods through the bunding of renewable energy with a
concomitant reduction in conventional eledricity generation. Though they are nat all
unique to renewable energy per se, this bunded product has three characteristics that are
often claimed to provide pubic benefits. These benefits exhibit the traits of norrivalry
and norexclusivity and therefore caana be aptured fully by individua customers,
instead, the benefits aacrue to all customers, irrespedive of individual participation in
green pawver programs.?’

First, and perhaps most importantly, while every energy source has negative
impads on the ewironment, renewables are generdly believed to cause less
environmental damage per unit of energy output than conventional forms of eledricity
generation such a fosdl and ruclea (Hohmeyer 1988. Therefore, when renewable
generation dfsets conventional power supgy, net environmental benefits will typically

be provided. Seaond, the research and development and “intelledual property” that goes

?"Theintent hereisto describe the dharacteristics of renewable energy generation that are often claimed to
provide such net public benefits, without commenting on the persuasivenessof the daims or the magnitude
of the benefits.
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into creding renewable energy systems and components is a puldic good becaise private
adors often canna easily appropriate the full socia surplus from their innovations, even
with patents and poperty rights (Teece 1986). In aher words, by helping to
commercialize new renewable energy techndogies, green power customers are benefiting
al of society in the form of possble long-term eledricity generation cost reductions, and
may be unable to capture the full social benefits of their efforts.?® Finally, relative to
other forms of eledricity generation, the reductions in fuel price and supply interruption
risks provided by renewables are daimed by some to have pullic charaderistics. Though
it might appea that these risk reductions are largely private goods because they can be
captured by individual customers who puchase renewables, Rader and Norgaad (199%)
argue that risk reduction is systemic and has public benefits because it reduces shocks to

the eonamy asawhale.

3.2.3 The“FreeRider” Problem

Most broadly, for apuldic goodto be provided at an econamically efficient level,
the sum of al individua margina vauations of the good (e.g., the marginal social
benefit) shoud equal its marginal cost. Public goods are susceptible to underprovision,
however, because rational individuals have strong incentives nat to contribute, but rather
to freeride on ahers contributions. This stuation arises because awy individua’s
contribution to a puldic good has a negligible dfed on its provision, and by free riding

the rational individual is able to enjoy the benefits of the puldic good—given its norrival

8 This public goodis not, of course, limited to renewable energy technologies. Because many of the
traditional eledric generation technologies are mature, however, they are unlikely to be plagued as
serioudly with this form of market failure.
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and norexcludible dharacteristics—while asoiding payment. Because of this incentive to
free ride, the standard presumption d neoclasscd econamics is that private,
decentralized markets canna be relied uponto provide puldic goods at an econamicdly
efficient level (see, for example, Samuelson 1954,0lson 1965. This underprovision
constitutes a form of market failure and is often a rationale for government intervention
to encourage or mandate the suppy of pulic goods.

The pervasiveness of the free-rider problem has been questioned, hovever, and
the degree and condtions under which individuals adually do vduntarily contribute to
pulic goods has become the subjed of a great deal of theoreticd, experimental, andfield
research in econamics, pditicd science sociology, and psychoogy. First, recent game
theoretic work demonstrates that there ae, in fad, situations in which it is in the
emnamic interest of individuals to contribute toward pubic goods (Ostrom 1998.
Seoond, experimental investigations designed to assess the extent of individuals
willi ngnessto contribute to pubdic goods typicdly find that, even in relatively antiseptic
laboratory environments, people contribute to a greder extent than that predicted by
ewmnamic theory. The experimental literature does offer somewhat divergent results,
however (Davis and Holt 1993. Thouwgh a number of studies reved that 40-60% of
individuals are willi ng to contribute even though, individudly, they would be better off
not contributing (Marwell and Ames 1981, Isaa et al. 1984), nearly full free riding has
been generated in some ontexts (e.g., Kim and Walker 1984, Isaacet al. 1985. Finaly,
simple observation demonstrates that some people do in fad contribute to pubic goods
through charitable dorations, participationin mutual aid organizations, and green product

purchases. Moreover, a gred deal of field research has documented the condtions under
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which communities are ale to succesfully manage cmmon-pod resources (Ostrom
1990, 1998 Because it is hard to establish what would occur in the asence of free
riders, it is difficult to evaluate the magnitude of free-riding in real world situations
(Green and Shapiro 1994). Nonetheless this red world experience provides some
evidenceof at least alimited willi ngnessto-pay for puldic goodks.

Even where people do contribute toward puldic goods, however, it is not clear
whether they do so with the pullic goodin mind. Where contributions exist, defenders of
traditional emnamic theory courter that the contributions may not cgpture true
willi ngnessto-pay (WTP) for puldic goods, bu rather only the “warm glow” that comes
from the a¢ of giving (Andreoni 1988 or the presence of coercion or sanction, pivate
inducement, or social pressure (Chong 1996, Olson 1969. That is, by expanding the
scope of “self-interest,” a wide range of nortraditional private goods are hypothesized to
influence individual behavior. Where contributions toward puldic goods are motivated by
these “private” interests, uncerprovision d the good may remain. Unfortunately, with the
inclusion d these nontraditional private goods, the puldic goods theory becomes largely
irrefutable and tautologicd. Given the lack of spedficity abou what it means to be a
“rational actor,” and the possble inclusion d a wide variety of “seledive incentives’
(i.e., social presare, psychic benefits, etc.), it is not obvious what sorts of behavior
would fall to be explainable by some variant of the puldic goods theory (Green and
Shapiro 1994. This leaves the theory itself almost entirely devoid o predictive power,
though, as will be seen shortly, the theory can still provide important explanatory insights

(Chong 1996.
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Ovedl, the pulic goods theory as traditionally described by neoclasscd
emnamics appeasto provide auseful, if idedized, model of human behavior. Becaiuse of
the underlying assumptions on which the theory is based (individualism, maximization of
self interest, and rationality), the theory underestimates the complexity of influence
processes, behavioral change, and human dedsion-making. The “strong” version d the
theory, in particular, posits a higher level of selfishnessand a stricter definition o well
being than that which appeas to motivate human behavior. Perhaps the most important
lesns that can be gleaned from the diverse and contradictory literature on pulhic goods,
freeriders, and colledive adion problems are that: (1) people tend to contribute to puldic
goods at levels that exceal that predicted by traditional econamic theory; (2) there ae a
number of ways to increase contributions toward public goods; and (3) individuals do nd
ad solely in their own, narrow material self-interest, and appea to oltain utility from a
wide range of nortraditional private benefits (e.g., social acceptance, altruism, etc.). At
the same time, it is clea that there cntinues to be asignificant level of freeriding in a

wide variety of situations.

3.3 Increasing Program Participation. Remommendations for

Marketers

The &solute magnitude of the free-rider effect has been questioned, but most
acalemics would agree that free riding can present a significant problem in a wide
variety of situations and that the private provision d puldic goods is frequently difficult.
It would nat be fair to labdl al of the individuals who do nd purchase green products as

pulic-goods freeriders. After al, some may ssimply not care éou renewable energy or
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the environment, others may not be avare of their green power options, and still others
may be ncerned about the veradty of the green clams made by marketers.
Nonetheless in order to increase demand for green power by those individuals who
understand their green power options and are convinced that the purchase of these
products can provide public benefits, marketers will have to overcome nsumers' strong
emnamic incentive to free ride.*® Fortunately, the pubic goods literature, as well as
broader literatures in psychology, marketing, econamics, and pditi cd science suggest
marketing and product design strategies to dojust that.

Building on the work of Wiener and Doescher (1991), Rothschild (1979, and
Bloom and Novelli (1981, this sdion identifies four pradicd medanisms that, by
adding nortraditional private benefits or by changing the structure of the puldic goods
dilemma, might be used by marketers to increase demand for their renewable energy
products. Some of the spedfic implicaions of each of these medhanisms for green power
programs are described, and their use by marketersis highlighted in an anecdotal fashion.
These anecdotes are intended to provide some limited evidence of the use of the

recommended marketing strategies by green powver marketers. Nevertheless it must be

29 Beyond the public goods theory itself, at least threepieces of aneadotal evidence suggest that freeriding
should be of concern to green power marketers. First, adual participation in existing green pricing
programsis far lower than stated WTP as expressed in surveys and market research. One of the potential
reasons for this divergenceisthat there is no incentive to free-ride in a hypathetical situation (i.e., a survey)
but there may well be significant freeriding when faced with an adual green product that provides public
goods (Rose et al. 1997, Poe et al. 1997). Second, when asked whether they prefer voluntary individua
contributions to renewable energy or a mandatory (coll edive) program in which all must pay, a number of
customers prefer the latter approach. For example, given a statisticad sample of seven utility service aeas,
Freeman (1996 reports that, in six out of seven cases, customers preferred the mandatory approach over
the voluntary one, but by close margins. Third, based on some of the more comprehensive market research
conducted to date, the Public Service Company of Colorado segmented their residential customersinto
threegroups. The most ardent supparters of green power (39% of customers) were generally found not to
care aout “environmental” freeriders, but alarge segment of the population (36%) was found to be deeply
troubled about program freeriders (Baughand Byrnes 1994).
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adknowledged that the applicaion d these pulic-goods concepts to the green power
market is exploratory in neture. Further work will be required to more thoroughly critique
the strengths and weaknesses of the pulic goods literature & it applies to green product
markets and to assessthe use, effediveness and sustainabili ty of these marketing strategy
propasitions. Finally, though all of the strategies discussed here gply concepts that are
derived from either the narrow and/or the extended version d the pullic goods theory
and literature, ore will recognize that some of the same strategies are dso applicable to
the marketing of traditional, private goods. Where thisis the cae, the daim made in this
chapter is smply that these strategies may be particularly important in the sales of green

products because of the confoundng impads of the pulic-goods contribution problem.

3.3.1 TakeAdvantage of Community and Social Dynamics

A number of authors have suggested that increased communicaionin conjunction
with reduced goup size can baost contributions to puldic goods. For example, in an
experimental setting, Dawes (1980, Isaac and Walker (19888, and Isaac et al. (1985)
demonstrate that nonkinding communicaion among a small number of individuals can
reduce freeriding. In effed, in small group situations, individuals are able to establish
implicit contrads among themselves and exert social presaure so that the “nonkinding’
contrad is followed. As group size increases (beyond 10individuas), however, the
econamic literature generaly concludes that communicaion will not all eviate free riding
because dforts to coordinate contributions and attempts to “punish” freeriding become
more difficult. Olson (1965), for example, argues that, absent a central authority or other

significant inducements, large groups are typicdly unable to provide themselves pubic

78



goods. Though Olson (1965 recognizes the posshility for socia, psychoogicd, and
moral presaures to increase contributions, these dements are downplayed except in small
groupsituations.

Ostrom (1990, 1998 on the other hand, suggests that, even in large group
settings, communicaion, social sanction, and decentrali zed cooperation for puldic goods
occur more frequently than is often assumed, and she documents multiple caes of
colledive management of common-pod resources. More generaly, authors sich as
Granowetter (1985 have taken issue with the undersocidized o atomized-ador
explanations of neoclasscd ewmnamic theory, which are damed to underestimate the
importance of social norms even in large-scde settings. Ultimately, however, even
Ostrom (1990 admits that the dfediveness of communicaion and community sanction
are affected by group size. Others note the “distancing” and dslocation that occur as
markets and econamies grow, and argue that, at a certain pant, these effeds inhibit
communicaion and community structure (Princen 1997,Norgaard 1995.%°

Numerous dudies have datempted to identify and profile eavironmentally
motivated customers based on demographic, socioecnamic, cultural, persondity, and
attitudinal variables (e.g., Schwepker and Cornwell 1991, Granzin and Olsen 199).
Many of these studies have foundthat individuals who are lessali enated from their socia
world and are more involved in community affairs are dso more likely to participate in
environmentally resporsible behavior, and that interpersona influence is linked to

consumption-related behavior.

% Indeed, unlike mmmon-pod resources managed by small, close-knit communities, one might expect
demand for green productsto be low becaise of the spadal and temporal scde of the adivity and the large
transadion costs required to organize olledive adtion in such cases.
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The general findings of this literature demonstrate that size, socia presaures and
status, and communicdtions drategies matter, and suggest three specific
recommendations to marketers on hav they might incresse austomer demand for their
green energy products. First, green paver programs are likely to be more succesdul
when they appea to a sense of community and can rely on implicit or explicit socia
norms and values. Locdly sited, visible projects, and community-based marketing shoud
be mnsidered. Messages that emphasi ze the ll ective harm that environmental problems
cause and the ned for everyone to work together to help solve the cmmmunity problem
shoud be used wherever feasible (Granzin and Olsen 199). Traverse City Light and
Power, a small utility in Michigan, succesdully used community-based marketing to
build a wind turbine that is visible from town. The community enthusiasm for and
successof Traverse City’s green pricing program suppats the genera ideathat local and
community-based programs may do well.

Sewmnd,an important extension d thislogic isthat locd subsidiaries may be more
succesqul at green marketing than multi-state or multi-national corporations ®en as
having littl e interest in the community. If this is true, larger companies may want to
consider decentralizing their green marketing eff orts. Though companies must trade off
these benefits with the potential lossof corporate brand identity, alocal, renewables-only
subsidiary might be most successul.

Third, wherever possble, marketing messages and product pasitioning should be
targeted to the most effedive forms of social presaure and socia norms. A number of
consumer segments, each with a different level of environmental commitment and a

different set of motivators, have been identified (Ottman 1993. Some of these
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individuals will be inspired to puchase green energy by the environmental and aher
benefits of their action (i.e., true dtruism). In these caes, marketing messages might be
best targeted to the seriousness of the eavironmental problem and to the benefits of
individual adion. Other individuas may be more influenced by the paossbility of
reagnitionin the locd community, by gaining the gproval of others, and/or by knowing
who else is contributing (i.e., status and peer pressure); marketing messages and product
paositioning shoud be targeted acardingly. A fina group d individuals may be guided
by afeding of guilt over their contributionto environmental ill s, and marketing messages
might emphasize the persona resporsibility ead individual has in improving the state of
the environment. A mixture of marketing messages and product offers will therefore be
required to maximize residential and business customer purchases of or doretions to

renewable energy, and careful market reseach can help refine product communicaions

strategy.

3.3.2 Asaire Customersthat They Can “Make a Difference’

Voluntary contributions to puldic goods can often be increased if individuals fed
that their own participationis pivotal to the provision d the good. Because of this, pulic
goods contribution programs are often conducted under the cndition that the good will
only be provided in the event that a cetain minimum level of fundngis surpassed. If this
minimum aggregate @ntribution level, frequently called a provision pant, is not met,
participants are often refunded their contribution. A combination d provision pants and
refundng medanisms (also cdled a give-back option) can increase the incentive-

compatibility of puldic goods provision and incresse voluntary willingness to pay
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because these medanisms eliminate the risk that customers will “waste”’ their money if
the provision pant is not met. Moreover, paential contributors face arisk that fail ure to
contribute will result in the cmmplete ésence of the puldic good and each contributor
may therefore perceive himself or herself as patentially pivotal to the provision d the
good. Finadly, equitably reimbursing contributors if total contributions exeed what is
necessary to fund the projed may be another way to reduce free riding. Alternatively,
money coll ected in excessof the provision pant could be used to “extend” benefits and
therefore increase the production o the pulic good (Rose et al. 1997).

The game theory literature has evolved over time, bu generaly supports the
incentive-compatibility of the provision-pant/give-badk combination (Pafrey and
Rosenthal 1984, 1988,Bagndi and Lipman 1989. An experimental asssgnent of
provision pants by Isaac et al. (1989 finds that a provision pant alone can increase
contributions toward pubdic goods, bu that contributions dedine rapidly with repetition.
Provision pants combined with give-badk options, however, are shown by the authors to
increase contributions to 90% of the socially efficient level and the normal decay of the
aggregate ntribution level appeas to be diminated by the give-back option. The
provision-point/give-badk combination daes not aways perform this impressvely,
however. For example, if meding the provision pant does nat require ntributions by
al participants, as would typicdly be the cae for green power programs, then the
provision-point/give-badk combination may provide a smaller incentive to contribute
toward pubic goodks.

Rose et al. (1997 and Poe et al. (1997 report the results of a field experiment

and a laboratory investigation intended to spedficdly test the dfediveness of the
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provision pant, give-back, and reimbursement mechanisms in the context of a utili ty-run
green pricing program. In the field experiment, oy 16% of the individuals indicaed
that the provision pant increased their interest in the green pricing program. The give-
badk option, onthe other hand, was widely favored; 46% of the respordents indicated
that this attribute increased their interest. Despite these results, econametric anaysis of
the adua behavior of the subeds suggests that interest in the provison pant is a
significant explanatory variable in participation dedsions, whereas interest in the give-
badk option is not a significant explanatory variable. In their laboratory investigation,
Rose et al. (1997 find that, while demand revelation is not perfed, the provision
point/give-back/extended-benefits combination results in nealy the efficient-
contributions level.

These general findings suggest the following for green power marketers. First,
wherever possble, green pover marketers sould uilize provision pants, give-bads,
and reimbursements in program design. Provision pants and give-badk options would be
most appropriate in doration-based green marketing programs and for situations where a
spedfic level of customer demand is necessary for the @nstruction d or contrad with a
renewable energy project. In these cases, the provision-point/give-badk combination
shoud be strongly considered; customers doud be aaured, for example, that if
sufficient funds are not obtained to buld a spedfic project, their contributions or
premiums will be given back. Moreover, if contributions or customer demand exceed the
amourt neealed for the spedfic projed, green marketers dhoud asaure their customers
that they will be reimbursed equitably or that additional renewable energy will be

suppated (extended benefits). Consistent with these recommendations, a number of
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green pricing programs pledge refunds if a given contribution level is not reated, and
others will refund contributions if they exceel a pre-spedfied level. Experience with
these devices in the green powver market is too limited, hovever, to determine their
overall effediveness

Seoond, and ona more genera level, if individuals are to contribute toward a
puldic good, any mechanism that is used to emphasize the dfediveness of individua
adion in proteding the environment may increase austomer demand. Schwepker and
Cornwell (1997 and Ellen et al. (1997, for example, find that “perceived customer
effectiveness’ contributes sgnificantly to the prediction d many pro-environmental
behaviors. These studies suggest that product promotion strategies that recognize that an
individual can, by his or her own efforts, improve the environment can be effective.
Wiener and Doescher (1991) further advise marketers to use gpeals that give individuals
a sense of leadership, that is, the impresson that they can lead their community.
Marketing messages that emphasize (or even owerstate) the margina impad of an
individual’s investment in a puldic good and the importance of the lledive caise are
common and, cespite theoreticd prescriptions to the cntrary, experimental assessments
(Isaac and Walker 1983a) and pradica experience (Walsh and Warland 1983) show that
customers do respondto these variables.

Third, it is also criticdly important that customers fed that their dallars are being
managed credibly and are being used to suppat renewable energy projeds. A
fundamental tenet of econamic theory is that, when certain condtions are satisfied,
profit-seeking firms will supdy goods and services efficiently. Some of the most

important of these cndtions are that consumers can, withou undwe st or effort: (1)
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make reasonably accurate comparisons of the products and prices of different firms
before the purchase is made; (2) reach a dear agreanent with the dhosen firm concerning
the goods and services that the firm is to provide and the price to be pad; and (3)
determine subsequently whether the firm complied with the resulting agreement and
obtain redressif it did na (Hansmann 1980). One can easily see that these wmndtions
may be unmet when dealing with green power. In this case, a particular type of market
failure has occurred, what Hansmann (1980 cdls a “contrad fail ure,” and customers will
under-consume the good. To reduce this principal-agent problem, enhance credibili ty,
and increase austomer participation in green power programs, marketers sioud consider:
(1) alliances with environmental groups; (2) customer advisory boards; (3) disclosure of
fuel mix and emissons; (4) certificaion a endorsement by third-parties; (5) annual
reports on the status of the program and wse of funds; (6) visible community-based
projeds with clear environmental benefits; and (7) product-related programs rather than
doretion-based ones. Though individual green marketers and Uiliti es have cnsidered all
of these mechanisms, continued work to improve credibility and increase customer trust

are necessry, especially asretail competitionisintroduced.

3.3.3 Emphasize Customer Retention

In experimental settings, two of the most important determinants of freeriding are
repetition and experience (Davis and Holt 1993. Repetition refers to the iterative
processof contributing where contributions are made nat once but repeaedly over time.
Laboratory experiments generaly show that, in a single-shat game, 4060% of

individuals are willing to contribute to the puldic good, bu that contributions dedine
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with repetition, and sometimes dramaticdly. For example, in five sessons reported by
Isaac et al. (1985, average contribution rates dedined from 38% of the dficient
contributions level in the initia period to %6 in the termina period. As detailed by
Andreoni (1988, it is not entirely clear why contributions dedine with repetition. One
hypaothesisis that these reductions may come from “leaning”’ effeds. That is, participants
may learn that free riding is more profitable only after observing severa instances of free
riding by others and becoming disenchanted by their uncooperative behavior. Perhaps for
the same reason, |saac et al. (19849 report that when participants are experienced with the
contribution mechanism (i.e., have played the game before), freeriding increases.

It isnot yet clear whether repetition (and learning to free ride) will tend to reduce
customer participation in green power programs over time. Customer retention is
important for all types of goods, however, and the literature suggests that retention may
be especially difficult when pubic goods are invaved. This has two pdential
implicaions for program design.

First, green marketers may want to consider urging or requiring customers to
make longer-term commitments to the program. If customers are given the option to
participate or not participate on a monthly basis as might be the cae under traditional
eledric utility billing cycles, repetition and learning effects would be exacebated.
Although ore would na exped to be aleto persuade many residential customersto sign
extremely longterm (> 3 years) commitments for the supdy of renewable energy,
shorter-term commitments (severa years or les§ could perhaps be imposed withou a
significant lossof customer interest. Trade-offs with customer aaceptance and flexibili ty

must be caefully weighed, d course, but by establishing a longer-term commitment,
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repetition is reduced and the oppatunities to “lean” to free ride are diminished. A
number of utiliti es are alrealy using customer contrads (up to three years for residential
customers) to reduce the participation risk in their green pricing programs (Wiser and
Pickle 19979). In markets with retail competition, havever, most supgiers place few
restrictions on customer switching, presumably to provide incentives for product trial by
reducing customer risk. Nonetheless some supgiers do require a longer-term
commitment through 1-3 year contrads.

Sewnd, customer retention must be atop priority. It is criticd that marketers not
only expand their customer base, bu also maintan an orgoing relationship and
marketing presence with their existing customers and be cnstantly vigilant of defedors
that lean to freeride. To counter the tendency to defed, green marketers may want to
offer staged private rewards to long-term customers. For example, if a astomer
purchases green power for a yea, offer that customer one freeweek of eledricity; after
the secondyear, offer the customer discournts on environmentally preferable products and
hona the austomer through pulbic recognition. Marketers shoud also continually inform
their existing customers of how their own personal commitment (and the commitments of
other participants) is making a positive impad on the environment. Unlike urging or
requiring customers to make long-term contracdual commitments to the program, pasitive
inducements and communications of this type do not provide fundamental disincentives

to participate.
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3.3.4 Enhance Material Private Value

Only the “greenest” of consumers will be satisfied solely with an oppatunity for
atruism. Therefore, the bunding and joint production d private goods with public goods
may gredly increase the degreeto which individuals will voluntarily contribute (Cornes
and Sander 1986. Olson (1965 notes the importance of private value for large
organizations providing a pulic good, writing, “large organizations that are not able to
make membership compulsory must also provide some norncoll ective goods in order to
give potential members incentive to join.” Though some of the previous sedions of this
chapter have emphasized the importance of nontraditiona private value (i.e., take
advantage of community and socia dynamics), this sdion focuses on the bunding d
more materia and tangible forms of private goods.

Based onthe importance of material private value, the key recommendations for
green pover programs are thredold. First, wherever possble, green marketers shoud
bunde fedures that add private value beyond the pullic benefits that renewables can
provide. For any individual customer, marketers shoud increase the value of the private
goods with the size of their doretion a renewable energy purchase, therefore providing a
positive inducement to customers to maximize the size of their contribution. Moreover,
wherever possble, green marketers siodd make the environmental benefits of their
products as personal as possble; for example, appeding to persona hedth rather than
genera reductions in air padlution levels. In pant of fad, most green products are sold

only in part based on their environmental and other pulic benefits (Ottman 1993.
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Product qualities such as price, quality, convenience and persona health are often
emphasized first.

Consistent with this recommendation, some green pover marketers have been
innowetive in supdying material forms of private value to their customers. Examples
have included: (1) price stability on the renewables-comporent of eledricity purchases,
(2) stickers, decds, and other promotional and/or informational material; (3) membership
kits including discourts on environmentally preferable products; (4) matched doretions
to locd environmental projeds,; (5) tree seedlings and kird feeders, and (6) energy
efficiency products and services. Business customers, in particular, may seaure private
value from the promotional material and recognition dfered by the green marketer,
which can improve the businesss image axd therefore increase sales and improve
employee morale. A recognition program that includes dickers and aher display items,
and rewspaper ads feauring alist of businessparticipants, shoud be cnsidered by green
marketers.

Very little market research onthe value of bunding these ancill ary products and
services is puldicly available. However, Osborn (1997 reports the results of market
research conducted by the Sacramento Municipa Utility District. Customers were asked
if they were willing to pay a 15% premium for eledricity generated from rooftop
phaovaltaics; 26% of the general popuation responced affirmatively. However, when
off ered the same product but with rate stabilization (i.e., a guaranteethat eledricity prices
will not vary), afull 49% of the popuation expressed interest. Clealy, bunding private
goods with pullic goods represents an important way of increasing interest in a green

product, and price stability may be aparticularly valuable private good.
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Sewmnd, green marketers shoud be product-oriented (emphasizing that this is a
premium product, na solely a social program) and green products shoud be & tangible
as possble so as to increase percaved private value. The limited evidence that exists
suggests that a program based on m@ying a premium eledricity rate for renewably-
generated electricity (product orientation) elicits a higher monthly financial commitment
than programs asking for optional doretions (social program orientation) (Farhar and
Houston 1996. Because austomers ®an to like the flexibili ty that the donation approach
provides in the level of financial commitment, howvever, a number of green pricing
programs are now offering renewable dedricity in bocks (i.e., individuals can puchase
25%, 50%, 75%, or 100% of their power from renewables). Though this approac
maintains the product focus and longer-term customer contracts are possible, it alows
flexibility in the level of financial commitment. As further evidenced by existing
programs, tangible rooftop a community-based phaovadtaic systems and locd wind
projeds are likely to be more dtradive to customers than puchases of unspedfied
renewables from another state because they provide visible proof of the customer’s own
personal commitment. In fad, this type private good is particularly useful asit also plays
into the community and social value dynamic described earlier.

Third, marketers shoud aso explore offering an array of green services and
products, each of which may have a different mix of private and pubic attributes that
apped to dfferent market segments (Weijo and Boleyn 1996. For example, ore product
offering could include rooftop phdovdltaics and pice stability, whereas anather could
include renewable power purchases and dscourts on environmentally preferable

merchandise. By developing a product line, a marketer will be @le to expand and
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segment their total market and may be more succesdul at paositioning and marketing their
produwcts to a range of residential and business customers. In fact, though ealy
experiments with green power programs typically emphasized a single product, marketers

are now beginning to dffer awider diversity of products and services.

3.4 Policy Implications

Green marketing is believed by some to present an important new oppatunity for
renewable energy. In view of the difficulties that often arise in the private provison d
puldic goods, however, green paver marketers (and all green product marketers for that
matter) shoud have an interest in overcoming the pulic goods “dilemma” in order to
incresse austomer demand for their products. Using the literature on pulic goods, free
riding, and coll ective adion as a guide, this chapter has identified a number of relatively
simple mecdhanisms that might be used to do just that, and has provided anecdatal
evidence of the use of these strategies by marketers. By boasting customer demand for
renewables, these strategies may help individual green pover marketers sicceeal, and
may increase the overall success of green marketing as a market-based vehicle for
suppating renewable energy and providing puldic goods.

That said, even where marketers avail themselves of these strategies, econamic
theory still suggests that individuals will facestrong incentives to purchase dectricity on
aleast-cost basis and free-ride on the pulic benefits that can be provided through the use
of renewable energy. Therefore, while the strategies described in this paper may help
increase suppat for renewable energy, they are unlikely to eliminate the pulic-goods
market failure and “solve” the free-rider problem from a societal perspective. Therefore
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the foll owing question remains. Does the establi shment of green markets obviate the need
for explicit pulic padlicy suppat for renewable energy? Unfortunately, the answer to this
question is impossible to establish prima fade, and dfficult (and perhaps impossble) to
establish empiricdly. Moreover, econamic theory can only provide some of the answers
because there remain noneconamic rationales for government intervention (Norgaad and
Howarth 1993.

The theory of market failure provides the traditional neoclasgcd econamic
rationale for government involvement in markets (Fisher and Rothkopt 1989, Harris and
Carman 1983. Proporents for pullic padlicies to suppat renewable energy often start
with the presumption that the market alone will not produce socialy desirable levels of
renewables generation (Rader and Norgaad 196). At least threetypes of market fail ures
are typicaly offered to suppat this premise: (1) uninternalized public goods and
externalities associated with environmental costs, reseach and development, and fuel
price and supfdy risks; (2) nonprice market failures such as imperfed information that
prevent markets from operating effedively; and (3) existing price distortions related to
unequal tax treament and subsides provided to traditional forms of eledricity generation.
Within this framework, it would be imprudent to rely exclusively on green consumerism
as asubstitute for more overt forms of pullic palicy (Wiser et al. 1997.

Opporents of renewable energy padlicies often contend that, despite the potential
for market failures, the private market will provide a toser approximation to socialy
desired oucomes than policy approaches. Government intervention is not costless after
al, and the ingtitutions that seek to corred market failures are frequently imperfeda

(Harris and Carman 1986). With this perspedive, green power marketing may be viewed
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as providing a market for renewables that is large enough to eliminate the need for
continued pdicy suppat. Others oppcse renewables padlicies because they believe that
there are better ways to addressthe underlying market fail ures than through techndogy-
spedfic suppat (e.g., through palution taxes, government R&D, and the removal of
subsidies), or that the market fail ures are dready corrected through existing palicies and
regulations.

The goal of this chapter is not to resolve this debate, and more research on the
role and rationale for renewables padlicy is warranted (Wiser and Pickle 19970. It must
be remgnized, havever, that as part of the dedricity restructuring process pubic
padlicies have or are being developed to help creae new markets for renewable energy
(Wiser et al. 1996, D97). Two genera sets of pdlicies have recaved significant
attention, ead of which has a dlightly different objedive. The first set of palicies works
within existing market institutions to help the customer-driven green power market
succeal. For example, a requirement on eledricity marketers to provide fuel source and
air emisgons information to end-use astomers targets the information market fail ure and
would faalitate the comparison d competing green claims. Other padlicies of this ilk
include: (1) pubicly funded educaion onrenewable energy; (2) consumer protedion and
truth-in-advertising laws; and (3) cetificaion d green power providers. Many of these
efforts involve aminimum of regulatory intervention, and government palicy is confined
to enhancing information and customer choice Ancther set of policies is more
interventionist in nature. These padlicies are intended to suppgement existing market
institutions or crede an entirely new market, and include: (1) a renewables portfolio

standard, which would require dl retail electric suppliersto puchase acertain percentage
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of renewable energy; (2) a system-benefits charge, which would impose avolumetric
surcharge on electricity rates to provide suppat for renewables, and (3) government-
funded research and devel opment.

None of these options are mutually exclusive, of course, and if one is persuaded
that pubdic padlicy isjustified, it is difficult to na also be persuaded that combinations of
medanisms are likely to be more dfedive than any single pdlicy inisolation. Regardless
of which pdicies are ultimately chosen, however, designing an effective interface
between private-sector green powver marketing adivity and government-funded
renewable energy support programs requires attention. Chapter 5 of this dissertation
addresss thisisaue in detall. Spedficdly, pdicies might be thought of and designed to
complement and perhaps even cultivate the austomer-driven green powver market (Wiser
et al. 1999. After al, given the marketing strategies described in this paper, end-use
customer demand may arguably be &le to provide amarket for renewables and may
ultimately demonstrate that market forces can play some role in harnessng suppat for

and contributions to the pulic benefits that renewable energy can provide.
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Chapter 4

Understanding Non-Residential Demand for
Green Power !

ABSTRACT

The use of voluntary programs to encourage pollution reduction among industry
has beame increasingly popdar. But why would such organizations voluntarily opt to
reduce palution at a wst? While most attention hes been placed onresidentia demand
for green power, approximately 25% of all green power sales to date have wme from
business governmental, and nonrprofit organizations. This chapter presents the results of
thefirst large-scale mail survey of nonresidential green powver customersin the U.S. The
survey explored the motivations, attitudes, and experiences of 464 bwsiness nonprofit,
and pubic-sedor customers that have voluntarily opted to purchase — and frequently pay
a premium for — renewable dedricity. Particular attention in this chapter is paid to the
motivations of these ealy adopter organizations in puchasing renewable eledricity, and
my findings are compared to the extant literature on the motivations of firms to
voluntarily exceal environmental regulations. Perhaps the most interesting contribution
of this research comesin its demonstration d the importance of “altruism” as a motivator
in nonresidential green power purchases among early adopers. This finding, and the

further discovery that the principal non-altruistic motivation for purchasing green pover

31 In the murse of this dissertation reseach, aversion of this chapter was published in Energy Policy. It is
reproduced (with some changes) here with permission from Wiser, R., M. Fowlie and E. Holt. 2001.
“Public Goods and Private Interests: Understanding Non-Residential Demand for Green Power.” Energy
Policy, 29 (13): 1085-1097.
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is employee morale, differs from the predictions of the extant literature. Results of this
study shoud be of vaue to marketers trying to med the neals of nonresidential
customers, to pdicymakers interested in fostering and undbrstanding non-residential
demand for green power, and to academics pordering the motivations for firms to engage
in such vduntary environmental initiatives. Importantly, the findings presented here dso
caution against relying significantly on vduntary green pover demand by nonresidential

customers in meding environmental objedives.

4.1 Introduction

4.1.1 Green Power Markets

The introduction d customer choice in eledricity markets worldwide brings with
it the paosshility of a green pover market in which end-use aistomers voluntea to pay a
premium for renewable dedricity.3?> With orly a coude years of evidence to rely upon,
experience with green power marketing is limited. Green marketing adivity continues to
grow in the United States, Europe, and Australia. But, while niche markets for green
power clearly exist, few programs have exceeded 5% penetration in the residential
market. In the U.S., for example, as of mid-2001, 404 of househaolds had accessto one or
more green power products but lessthan 1% of those househadlds had puchased geen

power.

%2 |n the United States, green power is offered to customers by regulated tiliti es and - in those markets
open to retail competition - by competitive green marketers. About 80 regulated utility programs are now
offered in U.S., within which utili ty ratepayers are given the opportunity to pay more on their eledricity
bill sto suppart renewable energy. Meanwhil e, in the markets open to retail competition, a number of
competitive marketers offer arange of renewable energy products, typicdly sold at a premium.
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Some analysts have agued that the relatively slow rate of green power uptake
shoud come & no surprise. The high cost of marketing, urfavorable regulatory rules, the
intangible nature of green power, and the prevaili ng lack of consumer awarenessof the
environmental impads of energy production are frequently identified as barriers to
adoption. Perhaps the most significant limitation to the long-term success of the green
market, however, is the contention that individual consumers ad to maximize their own
well being, and nd the well being of society at large, when making product choices.
After al, when public environmental benefits are invoved, the familiar econamic
concept of freeriding would be expeded to limit voluntary, individual contributions for
the betterment of the puldic good. While individuals may value environmental goods and
be willing to pay collectively for those goods, if neoclasscd-ecmnomic rationality
prevail s over the decision making of electricity consumers it appears that the voluntary,
green pover market will be severely limited (Rader and Short 1998,Wiser 1998.

More optimistic observers contend that green pover marketing may offer a
significant oppatunity for renewable energy in the long term (Nakarado 1996. After all,
there is empiricd evidence in other markets that suggests that individuals and
organizations do nd always ad in their own narrow self-interest. Instead, individuals and
organizations are sometimes willing to voluntarily contribute towards pubic
environmental benefits through their own behaviors (e.g., recycling) or purchases (e.g.,
green consumer products). Experimental evidence also shows that individuals frequently
contribute more towards puldic goods than predicted by traditiona economic models

(Andreoni 1995.
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For the most part, consideration d such nan-econamic motivations has focused
on residential househadlds, hence motivating the arrrent focus of many green marketers
ontheresidential marketplace A standard presumption d neoclasscd econamicsis that
busineses make purchase dedsions based puely on econamic gains and are unlikely
purchasers of green power and the pulic environmental benefits that accrue with such
purchases.

Notwithstanding these daims, however, an interest in nornrresidential green power
sales has emerged. Limited market research shows that up to 60% of businesses indicae
a willi ngness to pay more for green powver (Farhar 1999, Farhar and Houston 1996,
Hoefgen 1999. More persuasively, where green power programs have targeted non
residential customers, those aistomers have often constituted over 20% of total sales
(Wiser, Bolinger and Holt 2000. Some therefore believe that nonresidential purchasers
of green paver could concevably make substantial contributions to overall green power

demand.

4.1.2 Research Objedives

The principle purpose of this chapter is to explore the nonresidential market for
green power, which encompasses business pulic sedor, and nan-profit organizations.
Thouwgh numerous gudies have investigated the green power preferences and motivations
of residentia customers, puldicly available reseach focusing on the nonresidential
market is limited (seg e.g., Holt 1997,Kaweit and Peterson 1999. To build and expand

upon existing work, and to deeply explore austomer motivations, | chose to implement
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the first large-sample mail survey of adual nonresidential green power customers in the
United States: 464 such customers were surveyed through the work reported here.

Whil e the survey queried customers abou a range of isales associated with their
purchase, in this chapter | focus amost exclusively on those results that relate to
customer motivations in puchasing — and typicdly paying more for — renewable
eledricity. My interest in customer motivations derives from both theoreticd and

pradicd considerations:

* From atheoretical perspedive, | wish to add to an emerging strand o empiricd
and theoreticd literature that asks why a firm — presumably driven by profit
motivations — would choose to exceeal environmental regulations. Insofar as non
residential customers are volunteaing to pay extra for their electricity in order to
lend financia suppat to renewable energy generation, the purchase of a green
power product is smilar to ather voluntary environmental initiatives in which a
firm might engage. Accordingly, this chapter uses the purchase of green power as
a case study for those interested in broader isaues of corporate environmentalism

and vduntary over-compliance with environmental regulation.

e From a more practical perspedive, | aso believe that understanding the
motivations underlying current nonresidential purchases of green power will be
of criticd use to pdicymakers interested in fostering and urderstanding non-
residential demand for green power, and to purveyors of green power trying to
increase and sustain demand for their product among nonresidential customers.

Finally, an understanding of the motivations of the early adopers of green power
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sheds light on the future size and scope of this voluntary approac to suppating

renewable generation.

4.1.3 Organization of Chapter

The next sedion d this chapter provides a brief survey of the relevant academic
literature on aganizational motivations to engage in vauntary environmental initi atives.
The sedion that follows reports on the survey methods used in this gudy and the
limitations of the methods sleded. The subsequent sedion kriefly profiles respondents
to the survey. The discusson and analysis then turns to the motivations of non-residential
customers in puchasing geen power. Related empiricd results are presented that offer
further insights into the motivations of survey responcdents. The chapter closes with brief
summary remarks and a discusson d the possible role of nonresidential customer

demand in suppating renewable dedricity.

4.2 Why FirmsVoluntarily Engage in Environmental I nitiatives

Voluntary environmental agreements and environmental self-regulation by
corporations are gaining incressed acceptance and popuiarity among a variety of
stakeholders, and academic interest in such vduntary environmental initiatives is
increasing rapidly. While much of the eisting literature in this area is either focused on
individual case studies or is highly theoretical and abstrad, there is also an empirical
strand d the literature that explores the fadors that affed the participation dedsions of

firms in vduntary environmental initiatives (e.g., Arora and Cason 1996 Welch, Mazur
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and Bretschneider 200Q Henriques and Sadorsky 1996. Because | rely heavily on this
literature, bah in the development of the survey instrument and in constructing a
theoreticd framework in which to evaluate the empirica results, | briefly summarize the
findings of thisliterature here.

To summarize, the extant literature has identified a number of explanations for the
phenomenon d organizaiona over-compliance with environmental regulations and the
initiation d voluntary environmental initiatives. In perticular, attention hes thus far
focused primarily onfour (nonexclusive) motivations:

» efficiency gains,

» reducing therisk of future environmental regulation,
e green marketing, and

* improved pubicimage.

Text Box 4-1 provides a more detailed dscussgon d these posgble motivations,
eat o which isexplored in this chapter as a posgble motivator for nonresidential green
power purchases.

The eisting empiricd and theoreticd literature has focused primarily on large
firms, however, and the importance of each o these four motivations is premised onthe
belief that corporate environmentalism will only be succesdul if organizations believe
that they will diredly benefit from the resources they devote to improved environmental
performance Because the sample of nonresidential green power purchasers in this
research included many small firms (much smaller than those typicdly considered in the

existing literature), | hypothesized that, in additi on to those motivations identified abowve,
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Text Box 41. What Motivates Firmsand I nstitutionsto Voluntarily Exceed
Mandatory Environmental Standards?

Efficiency Gains. Industria emlogy and related literatures in corporate environmentalism
stressthat — in many instances — voluntary pollution reduction can be accompanied by higher
resource productivity or improved product quality, particularly in an industrial or
manufaduring context. In such circumstances, firms' voluntary contributions to a hedthier
environment may be motivated by cost minimization (e.g., Porter and van der Linde 1995,
Monty 1991,Walleye and Whitehead 1994, O’ Rourke, Conrelly and Koshland 1996, Romm
1994, Lober 1998).

Reducing the Risk of Future Regulation: A growing body of literature considers an
organization's decision to volunteer as an attempt to pre-empt or affect the design of more
stringent environmental regulation (e.g., Sergeson and Miceli 1998, Henriques and Sadorsky
1996, Barrett 1991). Under this model, firms voluntarily commit to environmenta
improvement with the underlying objective of either adiieving reductions in regulatory
scrutiny — passibly in an areaunrelated to the voluntary adivity — or influencing the scope of
the regulations to provide competitive advantage to the firm. Accordingly, studies have found
that voluntary commitments may be lesslikely where the threat of regulation is snall and/or
where the firm has greder bargaining power than the regulator (Segerson and Miceli 1998,
Welch, Mazur and Bretschneider 2000).

Green Marketing: With high levels of environmental concern among consumers and an ever
increasing number of green products entering the market, an important potential motivation
for voluntary environmental commitments is the desire to dfferentiate products based ontheir
environmental attributes and therefore gain new customers and buld the loyalty of existing
ones through green marketing (Arora and Gangopadyay 1995,0ttman 1998 Kirchhdf 2000).

Improved Public Image: Closdly related to green marketing considerations are more general
attempts by organizations to manage the pullic perception of their environmental performance
(Arora and Cason 19%). While it is difficult to assgn a predse monetary value to a good
reputation, it is nevertheless perceived by both public and private sector organizations as being
important to maintain. Perhaps the most tangible economic gains (and losses) associated with
a firm’s reputation have been dacumented by changes in capital market valuations resulting
from environmental disclosures (Konar and Cohen 1997, Austin 1998,Khanna, Rose and
Bojilova 1998.

two additional motivations — mentioned, but not emphasized to the same degreein the

existing literature — could prove significant:

» Employee Morale: | hypothesized that some organizations may derive value from

and therefore be motivated by improving employee morale and enhancing their
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abili ty to recruit top coll ege graduates. Though relatively littl e enphasis has been
placal onthis motivationin empiricd work, improving employee morale through
enhanced environmental performance has been identified in case studies and
surveys as possbly an important motivator of corporate environmental initiatives

(Smith 1994 Fri 1992,Henriques and Sadorsky 1996).

Altruism: | further hypothesized that some organizations may simply be
motivated by altruism, driven by a desire to maintain their civic resporsibili ty and
a strong organizational commitment to the environment rather than by econamic
gain. In studies of the voluntary environmental contributions of individuals and o
interest group participation more broadly, altruistic motivations are frequently
mentioned as being a key motivator (e.g., Vining, Linn and Burdge 1992 Knoke
1988. There has been less attention paid, however, to the patential role of
atruism in the dedsion making of nonresidential customers generally, and
businesesin particular (seg e.g., Weaver 199%6). Thouwgh the impad of managers
environmental values is sometimes mentioned in the eavironmental marketing
literature, altruism as a key motivation is dismissed by other observers of
corporate environmentalism (Fri 1992 and traditional models of firm behavior
asuume aprofit-maximizing firm that cares littl e for purely altruistic investments.
Despite a dearth of empiricd evidence, | susped that admitting that altruism
exists among individuals who work within organizations, bu failing to consider
atruism as a potential motivation for organizations themselves, is premature

(Walley and Whitehead 1994). Accordingly, | view atruistic concern for the
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environment as worthy of empirical investigation and in need of further attention

in the theoreticd lit erature.

43 Methods

To investigate non-residential customer motivations in puchasing green power, |
chose to implement the first large-sample mail survey of nonresidential green power
customers in the United States. The survey explores the relative importance of the six
motivations identified earlier in the purchasing dedsions of nonresidential green power
customers. Thisisdore, in part, by directly questioning customers abou the motivations
behind their purchases, and dtatisticdly analyzing how stated motivations vary with
various customer charaderistics. | also benchmark these results with answers to aher,
more indired survey questions that shed light on customer motivations. These questions
relate to: (1) the degree to which nonresidential customers have dtempted to extrad
private value from their purchases, (2) the product and supgier seledion criteria that
these austomers used in seleding particular green paver products and suppliers, and (3)
the preferences of non-residential green power customers for different ways of suppating
renewable energy.

One other important methoddogical point deserves mention: this survey was
distributed to ealy-adopters of green power among the nonresidential customer
segment. As such, results of this survey canna be eaily extrapolated or compared to the
motivations of the vast magjority of organizations in the United States that have not yet

purchased green power. This work therefore focuses on the motivations of early
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adopters, and does not attempt to extrapolate the findings of the survey beyondthe survey

sample itself.

4.3.1 Survey Proceduresand Sample
The target popuation of the survey was nonresidential customers (encompassng
business public sedor, and nonprofit organizations) in the United States that were

paying a premium for green paver. Thisincludes two popuation groups:

1. customers purchasing an opional green power service from a green pricing
program offered by their locd regulated utili ty, and
2. customers in restructured markets (California and Pennsylvania) purchasing a

green power product from one of several competitive dedricity marketers.

The sample popuation was compiled with the moperation d regulated utiliti es
and competitive marketers offering green power products. The two largest competitive
green marketers agreed to participate in the survey by providing customer contad
information, as did five regulated uiliti es that were known to have the largest number of
nonresidential customer sign-ups.

Geographically, the sample is diverse, containing customers from the competitive
markets of California and Pennsylvania and from regulated markets in Oregon,
California, Wisconsin, and Colorado. Because of subsidies available in California, some
green power products have been sold at a discount. Assuming that such subsidies are

unlikely to persist indefinitely and that green pover will more frequently sell a a
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premium, this dudy attempts to exclude from the sample austomers purchasing these
products (which included approximately 40,000non-residential customersin California).
Overadl, | believe the sample popuation represents the larger target population
reasonably well. As down in Table 4-1, the entire sample popuation consists of 1,800
customers, eadch of which received the mail questionraire in the spring of 2000.A foll ow-
up reminder and additional copy of the questionraire were sent to nan-respondents of the
initial mailing. Due to the limited follow-up procedures, a low response rate was
expeded. Though the 27% resporse rate is not high, given the sample popdation
(business customers) and mail procedures (limited follow-up), | was pleased with this
level of resporse and the 464 completed surveys returned. A copy of the survey for
competitive marketer customersis provided in Appendix A. (The survey for customers of

regulated utiliti esis smilar andistherefore nat reproduced in the Appendix.)

Table4-1. Survey Response Rates

Program Type Surveys Undeliverableor Bad  Completed Response
Mailed Addresss Responses Rate
Competitive Marketers 1,234 44 222 1%
Regulated Utilities 566 23 242 45%
TOTAL 1,800 67 464 27%

" Calculated as: (completed responses) / (number of surveys mailed — unddiverable or bad
addresss)
4.3.2 Methodological Limitations

As with any reseach, a number of methoddogica limitations challenge my
ability to generdlize the results of the survey. Perhaps most importantly, nonresponse
and seledion hases are expeded to be espedally prevalent given the low resporse rate to
the survey, challenging my abili ty to generali ze from the sample to the sample popudation

much lessto the overal target popuation. Quite possbly, those that chaose to return the
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survey are more dedicated to the ancept of green power than those that were unwilli ng
to respond.As discussd ealier, | also acknowledge that the target popuation is a small
one andis limited by the incipient state of the green power market. Accordingly, it is not
appropriate to generalize the experiences of these “early adopters’ to the larger potential
market for green power among non-residential customers. Finaly, an additiond
methoddogicd chall enge — which pervades all survey work —is that this gudy must rely
on the stated motivations and adions of the survey respordents. For a variety of reasons,
resporses to surveys may or may not comport with acual pradice. To reduce the risk of
drawing erroneous conclusions from such resporses, this chapter frequently relies on the

answers to multi ple questions to suppat the interpretations of the survey results.

4.4  Profiling the Respondents

Before describing the results of the survey on customer motivations, it is useful to
begin by providing a brief profile of the respordents. As siown in Table 4-1, the split
between customers of competitive marketers and regulated uiliti es is approximately
equal, with 48% competitive marketer customers and 526 regulated uili ty customers.

The magjority of the nonresidential green paver customers that responced to the
survey are businesses (82%), with lesser numbers of public sedor (4%) and nonprofit
(14%) organizations. For analysis purposes, | frequently combine the latter two
caegories, which in aggregate represent 18% of the responcdents. Of those businesses
respondng to the survey, 82% report being primarily involved in retail sales and services
compared to 18% that report being principally invoved with primary industry,
manufaduring, or wholesale trade.

112



Previous research investigating the participation o businesss in voluntary
environmental programs has found that larger organizations are often more likely to
voluntea (Welch, Mazur and Bretschneider 200Q Arora and Cason 19%). Based on the
results from this survey, it is evident that non-residential purchasers of green power range
from small organizations to some of the larger corporations in the United States, bu that
the sample is weighted more towards snaller organizations than much of the existing
literature. For the purpose of further anaysis, | divided the responcents into three size
caegories:

 The “small” category, representing 57.3% of the respordents, is classified as
organizations with annual revenues or budgets of lessthan $500,000.

e The “medium” category spans annual revenues or budgets of $500,000 to
$10,000,00@nd contains 31.8% of respordents.

* Finally, the “large” caegory with over $10,000,00 in annual revenues or budgets
is represented by 10.9% of the respondents. (Though some very large institutions
are included in the sample, it is important to nde that many of the organizations
in this largest caegory are still relatively small relative to, for example, typicd

pubicly traded firmsin the U.S.).

Of those respondents that were willing to share data on their electricity
expenditures, a full 80% report annual eledricity expenditures of lessthan the national
average expenditure for nonresidential customers of $8,226. Severa respondents have
sizable dedricity expenditures, however, leading to a mean annual expenditure anong
the responcents of $88000, well above the national average.
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To asess the perceptions of the respondents abou the elvironmental
prediledions of their own customers (or stakeholders, in the case of nonprofit and
government customers), responcents were asked to estimate what percentage of their
patrons made aconcerted effort to buy green products and services. Of the respordents,
47% state that over 20% of their customers make such a @ncerted effort, whereas 33%
report that they beli eve between 5% and 20% of the market they serve is environmentally
oriented, and 2% state that lessthan 5% of their customers make such efforts.

Based onthis smple, it would appea that the incremental cost of green power is
relatively modest for most organizations. 6% of the respondents report that green
eledricity is costing them more than ather available options, while 24% report that it
costs them abou the same and 6% claim it is costing them less This last statistic suggests
that my attempts to screen ou those austomers for whom green power is the least cost
option were largely succesdul. Meawhile, the average green premium (relative to
eledricity rates prior to the green paver purchase) reported by non-residential customers,
including those that reported receving a discount or paying no premium, is 8.3%.%% In
agoregate, the total reported annual incremental cost of renewable energy for the
responcents is $451,657.The yearly incremental cost for small organizations averages
$140, compared to $9% for medium organizations and $9,030for large organizations.
Small organizations contribute only 6% of the aygregate incremental cost, compared to a

22% contribution by medium organizations and 7246 for the large organizations. This last

statistic shows that, while a minority of nonresidentia purchasers are large

331t weighted by total eledricity expenditure, the average premium paid, (i.e., £ $ premiums paid monthly /
> $ monthly electricity expenditures) isjust over 1%, influenced considerably by the presence of afew very
large firms with modest green power payments.
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organizations, these astomers as a group contribute significantly more than the small er

firmsin this sample.

45 TheMotivations of Green Power Purchasers

This gudy considered all six of the dorementioned pcssble motivations for green
power purchases in an effort to determine which motivations play more important roles
and hav stated motivations vary with customer charaderistics. In this sdion | first
report on dred survey results that queried customers on their motivations in purchasing
green pawer, and then build a regresson model to evaluate how motivations vary with
customer characteristics. A key finding from these survey results is the importance
ascribed by organizations to altruistic fadors and a desire to buld employee morale. A
subsequent sedion d this chapter provides further suppat for these findings — which
differ substantially from those foundin the existing literature on the motivations of firms
to vduntarily engage in environmenta initiatives — by reporting the results of other

survey questions.

4.5.1 Organizational Motivations. Summary Statistics

To most diredly evaluate astomer motivations, responcents were first asked to
indicae the importance of severa different motives in influencing their organization's
dedsion to puchase green paver (5-paint scde; 1 = not important, 5 = very important).

Table 4-2 ill ustrates the wording used to dstinguish passble motivations.
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Table4-2. Motivationsfor Purchasing Green Power

Theoretical Motivation

Survey Description

Efficiency Gains

Lowest Cost: Green power is our chegpest electricity option

Public Image

Public Image of our Organization: Maintaining a “green” public
image isimportant to us

Green Marketing

Catering to the Environmentally-Conscious: It is important that we
acommodate the neeads and concens of our customers,
shareholders, or constituents

Altruism

1. Organizationa Vaues. Our organization feels a strong and
pervasive mmmitment to public health and the environment

2. Civic Responsibility: We fed a resporsibility to be community
leaders, na just for the eavironment

EmployeeMorae

Employee Morale: Employees feel more pride in an arganization
that is giving badk to the environment

Reduced Regulatory
Risk

Reduced Risk of Future Regulation: Our voluntary adions in
suppat of renewable energy reduce the need for further government
intervention and regulation

As reveded in Table 4-3, the results differ from the existing literature on the

motivations for firms to engage in vduntary environmenta initiatives. First, neither

efficiency gains nor areduction d regulatory risk are ranked highly by the responcents as

important motivators. Despite the enphasis in the literature on these motivations, it is not

surprising that they hold limited explanatory power among my sample. After all, green

power istypically sold as a premium product — efficiency gains are therefore not relevant.

Nor would the purchase of green power have an obvous influence on the fate of future

regulatory action, espedally for the small er firms represented in this sample.

Table 4-3. Motivating Green Power Purchasers

Percentages (%)
not very
Mean important important
Motivation Response 1 2 3 4 5
= Organizational Values 4.4 2 3 9 23 62
= Civic Responsibility 4.1 6 5 16 24 49
* EmployeeMorae 3.4 14 10 23 25 28
* Public Image 3.2 21 11 22 22 25
=  Green Marketing 3.0 24 11 22 24 20
* Reduced Regulatory Risk 2.6 38 13 17 15 17
» | owest Cost 2.2 42 20 24 8 7
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Sewond, and more interesting, are the remaining results, which suggest that
dtruistic fadors (organizational values and civic resporsibility) rank as the dominant
motivations, followed by employee morale. (The relative eanphasis on altruistic motives
is further suppated by evidence presented later in this chapter). Public image and green
marketing, bah viewed as potentially important motivators in the eisting literature, are
given secondary importance®* In contrast to the current stream of literature and its focus
on those motivations that are consistent with the profit motive of firms, these results
suggest that green pawver customers are ating on a blended set of personal and business
motives. As discussed below, these results can, in part, be explained by the predominance

of small organizationsin my sample.

4.5.2 Factor Analysis

In an effort to gain insight into the more general motivational structure underlying
purchasing decisions, a fador anaysis of the rankings of the seven motivations was
conducted using orthogonal (varimax) rotation. The results are consistent with my initial
expedation that there would be two broad patterns of stated motivations to puchase
green power: one encompassng more dtruistic motives and a second oriented more

towards private econamic benefits. In particular, consistent with a preliminary correlation

% These last results are somewhat consistent with two recent studies. In the first study, only 15% of
surveyed companies “strongly agreed” that “going green” would lead to increased customer loyalty
(Kalweit and Peterson 1999). In the second study, several large ampanies indicaed that even if they were
to purchase all of the green power their utility had to offer, they would be unlikely to gain public relations
benefits (Mayer, Blank and Swezey 1999.
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analysis,® results from the fador analysis confirm that motivations are organized arourd
two relatively unique factors which together account for 45% of the variation in all
variables.*® Table 4-4 lists the factor loadings, commundliti es®” and variance acourted
for by each factor.

Table 4-4. Factor Loadings and Explained Variances

M otivations Factor 1 Factor 2 Communality
Lowest Costs * * .23
Public Image * g7 .63
Green Marketing * 75 .62
Organizational Vaues .78 * .61
Civic Responsibility 72 * .54
EmployeeMorae 49 41 41
Reduced Regulatory Risk * * 12
Tota Variance Explained 22.6% 22.5% 45.1%

* Only factor Toadings of 0.35 or higher are reported.

The “organizational values’ and “civic resporsibility” criteria ae loaded heavily
on the first fador. With the weightings © similar, | chose to represent these two criteria
as asingle “atruism interest” index by summing the ranks assgned to each. The second
fador contains only two items with high loadings, namely puldic image axd green
marketing considerations. These two items aso share a @mmon theme: both relate to a
tangible private value received by the organization. As with the first fador, because the

loadings of these two criteria ae so similar | later smply sum their ranks to oltain a

% The Pearsonian correlation matrix indicates high correlation between the green marketing and public
image variables (r=0.64) and between the dvic resporsibili ty and organizational value variables (r=0.57).
The employeemorale variable is sgnificantly correlated with all four of these variables (with all four
correlation coefficients =0.4).

% |f threefadors are extradted, the égenvalue of the third factor falls below 1, indicating that the
appropriate number of fadtorsto extrad is 2.

3" Communalities measure the information (in terms of variance) that a variable has in common (through
the common fadors) with all the other variables.
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“private benefit” index.*® Of all motivations, lower cost and regulatory risk reduction
have the lowest communaliti es, indicaing that they are not uniquely related to ether
fador. Employee morale loaded on bdh fadors, suggesting that this variable contains

baoth altruistic and private value components.

4.5.3 Regresson Analysis

The results presented thus far suggest that altruism and employee morale are the
dominant motives for purchasing green power among this sample. This contrasts with
much o the recent literature in corporate environmentalism, which typicdly posits
econamic rationales for participation in environmental initiatives. To better understand
the difference between the findings of this dudy and the eisting literature, | examined
the degree to which variables sich as organization size and firm type wuld be used to
discriminate between those that pla